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(57)Abstract: 




PURPOSE: To produce a magnetic recording medium contg. magnetic 
particles effectively oriented in the thickness direction of the magnetic 
layer, maintaining the satisfactory oriented state and optimum for high 
density recording. 

CONSTITUTION: A nonmagnetic substrate 20 is coated with a lower 
layer 21 based on inorg. powder 26 and a resin, a middle layer 22 based 
on a resin and an upper layer 23 as a magnetic layer contg. acicular 
ferromagnetic powder 25 each in a wet state in the form of superposed 
layers. At this time, the lower layer 21 is simultaneously coated with 
the middle layer 22 and the upper layer 23 in the form of superposed 
layers by means of an extrusion coater. The layers 21-23 are then 
solidified by drying while orienting the ferromagnetic powder 25 in the 
upper layer 23 in a magnetic field at a prescribed angle to the thickness 
direction of the middle layer 22. 
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CLAIMS 



[Claim(s)] 

[Claim l] In needlelike on a nonmagnetic base material, or the magnetic-recording medium which applied the 
magnetic layer which changes including grain-like ferromagnetic powder With the lower layer which uses 
inorganic powder and resin as a principal component on said base material, and the interlayer who uses resin 
as a principal component on this lower layer said ferromagnetic powder which carries out the laminating of at 
least three layers with the upper layer as said magnetic layer which changes including the ferromagnetic 
powder of the shape of needlelike or a grain, changes on this interlayer, and is contained in said upper layer - 
the lower part edge - an include angle predetermined to the inside of said interlayer - with, the 
magnetic-recording medium characterized by permeating and changing. 

[Claim 2] Said up layer membrane thickness is 0.05 0. 7. mum and said interlayer thickness are 0.1-0.8. mum 
and said lower layer thickness are 0.5-3.5. Magnetic-recording medium according to claim 1 characterized by 
being within the limits of mum (desiccation thickness). 

[Claim 3] With the lower layer which uses inorganic powder and resin as a principal component, and the 
interlayer who uses resin as a principal component Multistory spreading of needlelike or the upper layer as a 
magnetic layer which changes including grain-like ferromagnetic powder is carried out on a nonmagnetic base 
material by the damp or wet condition, respectively. And after carrying out simultaneous multistory spreading 
of said middle class and upper layer on said lower layer with an extrusion-die spreading method at least, said 
ferromagnetic powder contained in said upper layer by the magnetic field orientation means - said interlayer's 
thickness direction - receiving - a predetermined include angle - with, the manufacture approach of the 
magnetic-recording medium characterized by drying each class and solidifying while carrying out orientation. 
[Claim 4] The manufacture approach of the magnetic-recording medium according to claim 3 characterized by 
theta being 10 degrees - 90 degrees whenever [ orientation angle / of the ferromagnetic powder in said upper 
layer ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] To the direction of a base material, it has the vertical component of the include angle of 
arbitration, and, as for this invention, the manufacture approach of a magnetic-recording medium, especially 
the magnetic particle in a magnetic layer are related with the recordable magnetic-recording medium and its 
manufacture approach of high density. 
[0002] 

[Description of the Prior Art] Generally, carrying out continuation migration of the band-like nonmagnetic base 
material at that longitudinal direction, on this base material, after magnetic-recording media, such as the 
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former, for example, a magnetic tape, and a floppy disk, apply the magnetic coating liquid which makes it come 
to distribute a ferromagnetic particle and subsequently carry out desiccation solidification of said coating liquid 
into the binder dissolved by the organic solvent, it judges or pierces and they are manufactured by the desired 
dimension. Especially in recent years, in order to raise the storage capacity of a magnetic-recording medium, 
want of raising the information recording density per unit area of a magnetic-recording medium has become 
strong increasingly. 

[0003] In order to raise this recording density, the write-in magnetic flux generated from the magnetic head 
must be concentrated on a minute area, the magnetic head is also miniaturized, and it is obliged that the 
amount of generating magnetic flux generally also decreases in connection with this. Then, the volume of the 
magnetic-recording layer which makes the direction of magnetization reverse by the magnetic flux of the slight 
amount reduced in this way is also reduced inevitably. If this does not decrease the thickness of a 
magnetic-recording layer, it means that perfect flux reversal cannot be produced. In order to answer the want 
which raises the information recording density per unit area like the above by such reason, it is becoming 
indispensable requirements to carry out lamination of the magnetic-recording layer. 
[0004] Moreover, the so-called vertical-magnetic-recording medium which carried out the easy axis of a 
magnetic layer in the thickness direction (vertical) of this magnetic layer as another cure for above-mentioned 
densification, or the magnetic-recording medium which gave the vertical component of a specific include angle 
to this thickness direction is advocated variously until now. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since this magnetic particle fell in the direction of a flat 
surface and it returned to the condition immediately after spreading before the subsequent desiccation process 
even if it carried out orientation of the magnetic particle compared with the approach of giving a perpendicular 
direction component to the easy axis of such a magnetic layer, i.e., the orientation along the flat surface of a 
vertical or magnetic-recording medium usual in slanting orientation until now, orientation processing was 
difficult. The magnetic particle made to stand as the reason in the non-dried magnetic layer is in a very 
unstable condition according to the wind pressure on the oscillation accompanying migration of a base material, 
or the front face of a magnetic layer depended in the style of desiccation, a kind of liquid floating phenomenon 
in which it is thought that the time of the solvent in a magnetic layer evaporating further arises in a layer, etc., 
and it is thought that an orientation effect will be reduced. 

[0006] While specifying the viscosity of magnetic coating liquid, predrying was raising viscosity of magnetic 
coating liquid suitably, as it was indicated by the former, for example, JP,3-38653,B, although raising the 
viscosity of magnetic coating liquid is also considered in order to prevent this orientation return phenomenon, 
but the more the greatest fault tended to heighten that orientation effect in this case, the more it was that 
orientation takes great energy. 

[0007] Thus, even if it used such an approach advocated conventionally, it was difficult to carry out orientation 
of the magnetic particle in the direction which is considered as a request for an above-mentioned reason very 
good, and to fix this magnetic particle to it with the orientation of a parenthesis. The object of this invention is 
to offer the optimal magnetic-recording medium for the high density record by which orientation of the 
magnetic particle to the conventional magnetic layer thickness direction mentioned above was performed 
effectively, and the good orientation condition was maintained, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] In that the above-mentioned technical problem of this invention is needlelike 
on a nonmagnetic base material, or the magnetic-recording medium which applied the magnetic layer which 
changes including grain-like ferromagnetic powder With the lower layer which makes inorganic powder and 
resin a subject on said base material, and the interlayer who uses resin as a principal component on this lower 
layer On this interlayer, carry out the laminating of at least three layers with the upper layer as said magnetic 
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layer which changes including the ferromagnetic powder of the shape of needlelike or a grain, and it changes, 
said ferromagnetic powder contained in said upper layer ■* the lower part edge - an include angle 
predetermined to the inside of said interlayer - with, it is solvable by the magnetic-recording medium 
characterized by permeating and changing. 

[0009] Moreover, the lower layer to which the same technical problem as the above of this invention uses 
inorganic powder and resin as a principal component, Multistory spreading of the interlayer who uses resin as 
a principal component, and needlelike or the upper layer as a magnetic layer which changes including 
grain like ferromagnetic powder is carried out on a nonmagnetic base material by the damp or wet condition, 
respectively. And after carrying out simultaneous multistory spreading of said middle class and upper layer on 
said lower layer with an extrusion-die spreading method at least, said ferromagnetic powder contained in said 
upper layer by the magnetic field orientation means said interlayer's thickness direction - receiving - a 
predetermined include angle - with, it is solvable by the manufacture approach of the magnetic-recording 
medium characterized by drying each class and solidifying, carrying out orientation. 
[0010] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, one embodiment of the 
magnetic-recording medium of invention and its manufacture approach is explained. First, the manufacturing 
installation 30 of the magnetic-recording medium shown in drawing 3 sends out a base material 20 
continuously from the delivery roll 32, and performs a series of production processes until it rolls round on the 
rolling- up roll 39. 

[0011] Setting to drawing 1 which shows the whole cross section of a spreading head, this spreading head 1 is a 
simultaneous multistory coater which applies simultaneously a lower layer 21, an interlayer 22, and the upper 
layer 23 with three kinds of coating liquid on the base material 20 of flexibility, such as polyethylene 
terephthalate. said spreading head 1 - the first - block 2 and the second - block 3 and the third - block 4 - and 
the fourth block is constituted by a total of four blocks of 5. And slits 10, 11, and 12 are constituted by the gap 
during said each block, and, as for said each slit, eyes 6, 7, and 8 a liquid pool correspond, respectively. 
[0012] Said slit 10 and said slit 12 are suitably constituted to said slit 11 whenever [ tilt- angle ]. In addition, the 
construction material of said spreading head 1 consists of cemented carbide, such as tungsten carbide, and, as 
for the dimension of the cross direction, the die length of 80mm and said slit 11 of the die length of 500mm and 
said slit 10 is [ the die length of 80mm and said slit 12 ] a dimension as which 80mm is usually adopted, 
respectively. Moreover, the diameter of a cross section of eyes 6, 7, and 8 said each liquid pool is usually 15mm. 
Moreover, the confrontation condition of said base material 20 over said spreading head 1 is carrying out 
spreading processing in the condition that it is made to counter to said base material 20 supported free [ transit 
between the conveyance rolls which are not illustrated ] so that said central slit 11 may become an abbreviation 
right angle, and pushes. 

[0013] Moreover, each doctor edge side of said spreading head 1 consists of a first doctor edge side 13 which 
applies the first coating liquid which forms the lowest layer so that it may expand to drawing 2 and may be 
shown, a second doctor edge side 14 which applies the second coating liquid, and a third doctor edge side 15 
which applies the third coating liquid. Said each doctor edge sides 13, 14, and 15 are constituted by the field 
which curved suitably, and the radius of curvatures Rl, R2, and R3 can usually be set as the range of 0.5- 10mm, 
and each width of face of the die length of this edge side, i.e., the transit direction of said base material, is 
constituted by 0.3mm - 5mm. According to each doctor side of die length, the liquid press beyond the need of 
calling at said each doctor edge side can be avoided in such a curvature list, and suitable spreading fluid 
pressure required for spreading can be obtained in it. 

[0014] As shown in drawing 3 , as for said base material 20 pulled out from said delivery roll 32, multistory 
spreading of the predetermined coating liquid is carried out by the multistory coater 1. The lower layer coating 
liquid with which this coating liquid is breathed out from lower layer coating liquid 10, i.e., said slit to precede, 
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is nonmagnetic coating liquid, the middle class breathed out from said slit 11 is nonmagnetic coating liquid 
which made the resin binder the subject, and the upper coating liquid, i.e., the upper coating liquid breathed 
out from said slit 12 of the method of the last, is magnetic coating liquid. It continues at this spreading process 
and orientation is performed by Magnets 17a and 17b. Said magnets 17a and 17b are located so that said base 
material 20 may be inserted, and they make the field of a predetermined include angle (theta) act to the paint 
film of said base material 20, and drawing near to a non magnetic layer side the magnetic particle 25 (referring 
to drawing 4 ) in a magnetic layer, they are installed so that orientation may be carried out. That is, it enables it 
to draw near to a base material side the magnetic particle 25 in said upper layer 23, for example with said 
magnets 17a and 17b. It is granular and said magnetic particle 25 receives a needlelike form or the force in 
which this magnetic particle 25 starts along that direction of orientation so that it may mention later by this 
slant or vertical orientation. Thereby, said magnetic particle 25 can be arranged in the sense which met the 
predetermined include angle theta. 

[0015] Desiccation of each class and solidification are terminated with a dryer 18 behind this orientation, 
calender processing which is not illustrated after that is performed, and it rolls round on said rolling-up roll 39. 
Although said magnets 17a and 17b considered as the configuration arranged at the vertical both sides of said 
base material 20 at said equipment 30 shown in drawing 3 R> 3, the configuration that do not restrict to such a 
configuration in this invention, and the magnet has been arranged at the rear-face side of a base material may 
be used, and what is necessary is just the configuration which draws a magnetic particle 25 to said base 
material 20 side in short. Moreover, said middle class's 22 non magnetic layer is coating liquid which used the 
resin binder as the principal component, and has larger quiescence viscosity than the viscosity of the 
presentation which excepted the magnetic particle 25 in the magnetic layer of said upper layer 23. 
[0016] According to this embodiment, after applying said magnetic coating liquid and nonmagnetic coating 
liquid, orientation is carried out in the state of unhardening both the layers formed with this coating liquid by 
making the field of the predetermined include angle theta act to a spreading side, drawing near and making 
into said interlayer 22 side the magnetic particle 25 in the magnetic layer which is said upper layer 23. While 
this magnetic particle 25 makes it move and the condensation which solidifies so that these magnetic particles 
may be connected with that longitudinal direction by carrying out orientation, for example is avoidable, 
compared with the conventional orientation method near the condition that a revolution is given to this particle 
and orientation is carried out all over an orientation magnetic field, this particle can improve orientation 
effectiveness that it is easy to align. 

[0017] Moreover, said magnetic particle 25 which was able to be drawn near to said interlayer 22 side will be in 
the condition that this magnetic particle 25 was planted in the so-called non-magnetic layer held according to 
this interlayer's 22 viscous force. This interlayer 22 can catch and support said magnetic particle 25 by the firm 
holding power which can counter to many elements which are going to disturb an orientation condition in the 
after process to the desiccation after orientation, such as an oscillation and external force. Furthermore, since 
the presentation which excepted the inner magnetic particle 25 of said upper layer 23 is made to hypoviscosity, 
it is easy to move the magnetic particle 25 of a magnetic layer to a base material side by orientation, very thin 
hypoviscosity layers other than magnetic particle 25 are formed in the front-face side of this magnetic layer, 
and the irregularity on the front face of a layer considered that this occurs by the magnetic particle 25 in the 
former can be stopped. Moreover, the magnetic particle 25 which projected from the front face of said upper 
layer 23 can be graduated by calender processing. 

[0018] Here, it attaches simply and the function and presentation of each class are described. Said lower layer 
21 can control the front-face nature of said upper layer 23 with the amount and size of the inorganic powder 26. 
Moreover, this upper layer 23 is applied comparatively thickly compared with other layers, and can play the 
so-called dummy layer-role which makes easy lamination of said interlayer 22 and said upper layer 23. 
Furthermore, a mechanical strength, such as raising the rigidity of the whole tape in a magnetic layer list by 
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said upper layer 23, can be raised, or the thixotropy nature of conductive control and other each class can be 
arranged, and simultaneous multistory spreading fitness can be raised. The thickness tl (desiccation thickness) 
of said lower layer 21 is 0.5 3. 5. The good result was able to be obtained in the range of mum. moreover, the 
coating liquid of said lower layer 21 - setting - needlelike [, for example ] as said inorganic powder 26, or 
particle like Ti02 whose carbon and average grain size of size are about 0.05 micrometers suitably etc. - the 
amount of resin can be made into about 30 ■ 70% of the weight of the range 30 to 70% of the weight. 
[0019] Said interlayer 22 does prehension maintenance of the lower part edge of said magnetic particle 25, and 
fixes this magnetic particle 25 along the direction of orientation. Moreover, the junction layer-role for 
conductive improvement can also be played. Said interlayer's 22 thickness t2 0.10.8 The good result was able to 
be obtained in the range of mum. Moreover, said interlayer's 22 coating liquid odor can mix inorganic powder, 
such as carbon, for resin about 0 to 50% of the weight 50 ■ 100 % of the weight, and if needed [ other ]. Since 
lamination is carried out extremely and high restoration of said magnetic particle 25 is carried out, said upper 
layer 23 raises the fitness of record playback of high density, such as a digital signal, and enables long duration 
record with improvement in a high region output. Thickness t3 of said upper layer 23 0.05 0.7 A good magnetic 
parametric performance can be shown in the range of mum. Moreover, the coating liquid odor of said upper 
layer 23 being needlelike or said grain like magnetic particle 25 has distributed suitably 80 % of the weight of 
abbreviation, a binder, and other resin, in addition, it can set to this invention - the magnetic particle of the 
shape of needlelike or a grain - the particle shape - setting - the ratio of a major axis and a minor axis - 1.2 
the above - desirable -1.5 The above particle is said. 

[0020] theta was able to obtain the good result especially in the range of 10 degrees - 90 degrees whenever 
[ above-mentioned orientation angle ]. Here, if orientation sense theta is made into the range of 10 degrees - 90 
degrees, since the upper bed part may project depending on the size of said magnetic particle 25 from the binder 
and the top face formed with resin etc. in addition to this of said upper layer 23 (refer to drawing 5 ), the 
thickness of said upper layer 23 has the upper bed of the particle 25, and makes it top surface level. Although 
the soffit of said magnetic particle 25 is drawn into said interlayer 22 in response to the applied force of an 
orientation field, and is planted on the other hand and it is caught and fixed in the condition, the lower part 
side level of said upper layer 23 shall define the thickness of this upper layer 23 as the binder and the interface 
formed with resin etc. in addition to this of this layer. 

[0021] In this invention, a thing by which the base material used for said base material 20 at the 
magnetic-recording medium of the conventional spreading mold may be used, and a binder, a solvent, other 
additives, etc. are conventionally used for the magnetic powder list and which is mentioned later can be used. 
However, in this invention, in case the formula of magnetic spreading is determined, it is necessary to take into 
consideration the quiescence viscosity when removing the magnetic particle 25 of magnetic coating liquid. As a 
measuring method of the quiescence viscosity of this magnetic liquid, the liquid except a magnetic particle 25 
can be adjusted in the formula of magnetic coating liquid, and it can measure by the synchronous electric 
rotational viscometer made from the Shibaura system, a name "BISUME TRON", etc. 

[0022] Moreover, since this interlayer 22 plants said magnetic particle 25 by which orientation was carried out 
and said interlayer liquid 22 is fixed in a magnetic layer, it is desirable that it is higher than the viscosity 
(viscosity except a magnetic particle) of said upper layer 23. In order to hold said magnetic particle 25 according 
to the experiment of this invention persons, said middle class's 22 viscosity is measured with the 
above-mentioned viscometer, and it is usually becoming clear that a certain thing is desirable 20 or more 
centipoises. However, if a spreading process is taken into consideration, it is not so desirable that viscosity is 
high at the time of spreading. Then, it is effective to distribute nonmagnetic particle powder in liquid and to 
give thixotropy nature to liquid. 

[0023] Now, simultaneous multistory spreading is breathed out and carried out from said each slit after 
adjusting these three kinds of liquid in order of the coating liquid which forms said lower layer 21 on said base 
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material 20, the coating liquid which forms said interlayer 22, and the magnetism coating liquid which forms 
said upper layer 23. In addition, especially the multistory method of application cannot be limited and can use 
various kinds of known approaches. After spreading, before each class hardens thoroughly, orientation of the 
magnetic particle 25 of said upper layer 23 is carried out, and it is doubled with the include angle theta of the 
arbitration doubled with the application, and this magnetic particle 25 is planted in said interlayer 22, and it 
fixes, therefore, the front- face side of the magnetic layer which is said upper layer 23 depending on whenever 
[ size / of said magnetic particle 25 /, or orientation angle ] this magnetic particle 25 - decreasing very few 
concavo-convex continuation layers - ****** -- the high layer of the smooth nature to obtain can also be formed. 
If lubricant, an abrasive material, etc. are mixed in this continuation layer, the upper layer (what the 
continuation layer hardened) can contribute to the improvement in the performance traverse of a medium, 
endurance, etc. after desiccation. Moreover, after desiccation, although trouble may be caused [of said magnetic 
particle 25 which suited the upper layer ] to high density record when it moves to a lower layer side nearly 
thoroughly, and the leftbehind upper layer becomes thick beyond the need, in this case, that upper layer is 
scratched and can be adjusted. In addition, naturally it is unnecessary so that the direction of grain size may 
become large and may fail to scratch a front face as mentioned above in this case rather than the substantial 
thickness of said upper layer 23, as mentioned above depending on the size of said magnetic particle 25. 
[0024] The lower layer which constitutes the magnetic-recording medium of this invention is a layer which 
makes inorganic powder and resin a subject as mentioned above, and can secure the rigidity of a tape which is 
demanded by head touch etc. especially with the inorganic powder contained in this layer in the case of a tape 
mold medium. The front-face nature of a magnetic layer can be controlled with the particle shape, the size, and 
the amount of this inorganic powder, and a super- smoothness front face required for high density record can be 
obtained by atomizing especially. The lower layer which furthermore makes this inorganic powder and resin a 
subject plays the role of a raise in restoration, and the cushion layer at the time of graduating for a magnetic 
layer at the calender process after spreading desiccation. Moreover, it is desirable to make carbon black aiming 
at shear rate viscosity property control of electrification prevention and lower layer liquid contain as inorganic 
powder. The lower layer which makes inorganic powder here and resin a subject The inorganic powder and the 
sum total of a resinous principle which contain carbon black among the total solids except the volatile matter in 
coating liquid at a weight rate 50% or more, When it means occupying 70% or more desirably and a magnetic 
particle 25 is included as inorganic powder, it is necessary to choose the class of magnetic particle 25, and an 
amount so that lower layer independent flux density may become below 500 gauss (Gauss) in consideration of 
RF record fitness. 

[0025] As inorganic powder which can be used for this invention, they are specifically minerals compound 
powder, such as a metallic oxide, a metal carbonate, a metal sulfate, a metal nitride, metallic carbide, and 
metallic sulfide. It is used in that alpha-alumina of 90% or more of rates of pregelatinization, beta-alumina, 
gamma alumina, silicon carbide, chromic oxide, cerium oxide, alpha-ferrous oxide, corundum, silicon nitride, 
titanium carbide, titanium oxide, a silicon dioxide, the tin oxide, oxidization TAKUGU stainless steel, a 
zirconium dioxide, boron nitride, a zinc oxide, a calcium carbonate, a calcium sulfate, a barium sulfate, 2 
molybdenum sulfides, etc. are independent as an inorganic compound, or combination. As a concrete example of 
the inorganic powder used for this invention Sumitomo Chemical make : AKP- 20, AKP-30, AKP-50, HIT 50, 
HiT-100, and the Nippon Chemical Industrial Co., Ltd. make - :G5, G7, S i, and the Toda Kogyo Corp. make 
- :TF100, TF120, TF140, and the Ishihara Sangyo make - :TT055, FT- 1000, FT-2000, and FTL100 - 
FTL-200, M l, Si, SN-100, and the Titan Kogyo make - :ECT-52 and STT- 4 D alpha-hematite, Mitsubishi 
Metal make which were obtained from STT- 30, STT-65C, Y LOP, and YLOP: T l, NIPPON SHOKUBALNSO, 
NS-3Y, NS-8Y, etc. are raised. 

[0026] As carbon black used for this invention, the furnace for rubber, the black for thermal ** colors for rubber, 
acetylene black, etc. can be used, as the concrete example of the carbon black used for this invention - the 
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Cabot Corp. make :BLACKPEARLS 2000, 1300, 1000, 900, 800, 880, 700, and VULCAN XC-72 and 
Mitsubishi Kasei industrial company make - :#3250B, #950, and #650B - # 970B, #850B, KONRON beer 
carbon company make : CONDUCTEX SC, RAVEN 8800, 8000, 7000, 5750, 5250, 9500, 2100, 2000, 1800, 1500, 
1255, 1250, the product made from AKUZO: The KETCHIEN black EC etc. is raised. It does not matter even if 
it uses what graphiteized surface [ a part of] even if it carried out surface treatment, or it used carbon black by 
resin with the dispersant etc., having graft-ized it. Moreover, before adding carbon black in magnetic coatings, a 
binder may distribute beforehand. These carbon black can be used in independence or combination. The carbon 
black which can be used by this invention can refer to a "carbon black handbook" (volume for carbon black 
associations). 

[0027] As a binder used for this invention, the reaction type resin containing well-known thermoplastic system 
resin, heat-curing system resin, an electron ray hardening mold, and an ultraviolet curing mold and such 
mixture are used conventionally. As thermoplastic system resin, glass transition temperature is 100- 150 
degrees C, and number average molecular weight is 1000-200000, and the thing 10000-100000, and whose 
polymerization degree are about 50 to about 1000 preferably. As such an example, there are a polymer which 
contains a vinyl chloride, vinyl acetate, vinyl alcohol, a maleic acid, an acrylic acid, acrylic ester, a vinylidene 
chloride, acrylonitrile, a methacrylic acid, methacrylic ester, styrene, a butadiene, ethylene, vinyl butyral, a 
vinyl acetal, vinyl ether, etc. as a configuration unit or a copolymer, polyurethane resin, and various rubber 
system resin. Moreover, as thermosetting resin or reaction type resin, the mixture of phenol resin, an epoxy 
resin, polyurethane hardening mold resin, a urea-resin, melamine resin, alkyd resin, acrylic reaction resin, 
formaldehyde resins, silicone resin, epoxy polyamide resin, polyester resin, and an isocyanate prepolymer, the 
mixture of polyester polyol and the poly isocyanate, the mixture of polyurethane and the poly isocyanate, etc. 
are raised. 

[0028] These resin is indicated by the "plastics handbook" of the Asakura bookstore issuance at the detail. 
Moreover, it is also possible to use well-known electron ray hardening mold resin. These example and its 
manufacture approach are indicated by JP,62-256219,A at the detail. Although it can be combined and used, the 
above resin's being independent, or the combination of vinyl chloride resin, vinyl chloride vinyl acetate resin, 
vinyl chloride vinyl acetate vinyl alcohol resin, and the at least one sort and polyurethane resin that are chosen 
from the group of a vinyl chloride vinyl acetate maleic anhydride copolymer or the thing which combined the 
poly isocyanate with these is raised as a desirable thing. The structure of polyurethane resin can use 
well-known things, such as polyester polyurethane, polyether polyurethane, polyether polyester polyurethane, 
polycarbonate polyurethane, polyester polycarbonate polyurethane, and poly caprolactone polyurethane. The 
need is accepted in order to acquire more excellent dispersibility and endurance about all the binders shown 
here. COOM, S03 M, OS03M, P=0 (OM)2, and O P=0 (OM) - two - (» as for hydrogen atom or alkali-metal 
base), OH and NR2, N+R3, and R, it is [ M ] desirable per above to use what introduced at least one or more 
polar groups chosen from a hydrocarbon group, an epoxy group, SH, CN, etc. by copolymerization or the 
addition reaction. The amount of such a polar group is 10-1 to ten - three mols/g, and is 10 2 to ten - six mols/g 
preferably. 

[0029] It VAGH(s). as the concrete example of these binders used for this invention - : by the union carbide 
company - VYHH, VMCH, VAGF, VAGD, VROH, VYES, VYNC, VMCC, XYHL, XYSG, PKHH, PKHJ, PKHC, 
PKFE, Nissin Chemical Industry Co., Ltd. make : MPR TA, MPR TA5, MPR- TAL, MPR TSN, MPR TMF, 
MPR-TS, MPR-TM, and electrochemistry company make - :1000W - DX80, DX81, DX82, DX83, Nippon Zeon 
Co., Ltd. make : MR110, MR100,400X110A, Japanese polyurethane company make : Made in [ Toyobo Co., 
Ltd. ] NIPPORAN N2301, N2302, and N2304, the Dainippon Ink:pan tex T-5105, T R3080, T-5201, the bar 
knock D-400, D-210-80, and Chris Bon 6109 and 7209 : Byron UR8200 and UR8300, RV530, RV280, great 
Nissei ized company make : the DAIFUE lamins 4020, 5020, 5100, 5300, 9020, 9022, and 7020 and the 
Mitsubishi Kasei Corp. make - :MX5004 and Mitsuhiro - formation - shrine make - :SAMPUREN SP-150 and 
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the Asahi Chemical Co., Ltd. make - the :saran F310 and F210 etc. is raised. 

[0030] The interlayer who makes resin a subject plays the role which fixes the needlelike ferromagnetic powder 
contained in the upper layer by orientation processing including magnetic field attraction. Although magnetic 
powder has the most desirable gestalt to which it can be densely pierced [ every ] in this interlayer to high 
density record so that a rice may be planted in a rice field, in the condition only mixed with the interlayer is 
sufficient as it. In order to make such a condition, it is necessary to raise this middle class's quiescence viscosity 
as much as possible within limits which can secure spreading fitness, and it is desirable that they are more 
than 20 centipoises (centipoise). With the interlayer who makes resin here a subject, among the total solids 
except the volatile matter in coating liquid, a resinous principle may mean occupying 50% or more at a weight 
rate, and may contain the inorganic powder which contains lubricant and the above carbon black in addition to 
a resinous principle. As resin of this layer, the same thing containing reactant resin, such as EB hardening 
mold and an ultraviolet curing mold, as said lower layer can be used. If the above functions can be filled, it is 
not necessary to make an interlayer's thickness thick beyond the need, and it is still more desirably good 1 
micrometer or less at 0.5 micrometers or less, needlelike [ for the upper recording layers ] - or well-known 
[ impalpable powder / which uses gammaFe 20x (x=l. 33-1.5), gamma Fe 20x (x =1.33-1.5) of Co denaturation, 
and Fe, nickel or Co as a principal component / ferromagnetic alloy ] as grain like ferromagnetic powder the 
particle of the shape of needlelike or a grain can be used. In these ferromagnetic powder, aluminum, Si, etc. 
may be included in addition to the predetermined element, and it can also pretreat with a dispersant, lubricant, 
a surfactant, an antistatic agent, etc. to it. Moreover, in order to attain high density record and to have to carry 
out high restoration of the ferromagnetic powder as much as possible, as for additives, such as resin contained 
in the upper liquid, an abrasive material, and lubricant, considering as the minimum amount is desirable, and 
as thickness of the upper recording layer, it is necessary to set them up so that saturation magnetic flux may 
serve as 0.01 to 0.30 maxwell (Maxwell). 

[0031] the binder used for the upper magnetic layer of this invention - ferromagnetic powder receiving -- 5 - 
50% of the weight of the range - it is preferably used in 10 - 30% of range. When using vinyl chloride system 
resin, and using polyurethane resin five to 30% of the weight, as for the poly isocyanate, it is desirable to use 
combining these in 2 - 20% of the weight of the range two to 20% of the weight. When using polyurethane in this 
invention, for 100 - 2000%, and rupture stress, 0.0510kg/cm2 and the yield point are [ glass transition 
temperature / -50 100 degrees C and elongation after fracture ] 0.0510kg/cm2. It is desirable. The 
magnetic-recording medium of this invention consists of three layers. Therefore, of course, it is possible to 
change the amount of binders, the vinyl chloride system resin occupied in a binder, polyurethane resin, the poly 
isocyanate or the amount of the other resin, the molecular weight of each resin which forms a magnetic layer, 
the amount of polar groups, or the physical property of resin described previously on each class if needed. 
[0032] As poly isocyanate used for this invention, the poly isocyanate generated by isocyanates, such as tolylene 
diisocyanate, 4-4'-diphenylmethane diisocyanate, hexamethylene diisocyanate, xylylene diisocyanate, 
naphthylene-l,5 diisocyanate, o TORUI diisocyanate, isophorone diisocyanate, and triphenylmethane 
triisocyanate, the product with such isocyanates and polyalcohols, and the condensation of isocyanates can be 
used. As a trade name by which such isocyanates are marketed Japanese polyurethane company make : 
Coronate L, Coronate HL, coronate 2030, coronate 2031, milli ONETO MR, Milli ONETO MTL, Takeda 
Chemical, Ltd. make : Bamboo NETO D-102, D110 N bamboo NETO, Bamboo NETO D-200, bamboo NETO 
D-202, the Sumitomo Bayer make : Desmodur L There are Desmodur IL, Desmodur N, Desmodur HL, etc., and 
a lower layer non-recording layer and the upper recording layer can use these in two or the combination beyond 
it using an independent or hardening reactant difference. 

[0033] The carbon black used for the upper recording layer of this invention, i.e., a magnetic layer, can use the 
furnace for rubber, the black for thermal ** colors for rubber, acetylene black, etc. specific surface area - 
5-500m2 / g, and DBP oil absorption - 10-400ml / lOOg, and particle diameter - 5mmum-300 - cc of tap density 
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is [ mmum and pH / 210, and water content] desirable in O.llg /0.1 to 10%. As a concrete example of the 
carbon black used for this invention : by ** Cabot Corp. - BLACKPEARLS 2000, 1300, 1000, 900, 800, and 700, 
VULCANXC-72, and :[ by the Asahi carbon company ] # - 80, #60, #55, #50, #35, and :[ by the Mitsubishi Kasei 
industrial company ] #2400B # 2300, #900, #1000, #30, #40, #10B, KONRON beer carbon company make : 
CONDUCTEX SC, RAVEN 150, 50, 40, 15, etc. are raised. It does not matter even if it uses what graphiteized 
surface [ a part of] even if it carried out surface treatment, or it used carbon black by resin with the dispersant 
etc., having graftized it. Moreover, before adding carbon black in magnetic coatings, a binder may distribute 
beforehand. These carbon black can be used in independence or combination. When using carbon black, it is 
desirable to use in 0.1 * 30% to ferromagnetic powder of an amount. Carbon black has work of electrification 
prevention of a magnetic layer, coefficient- of- friction reduction, protectionfromlight nature grant, the 
improvement in film on the strength, etc., and these change with carbon black to be used. Therefore, for these 
carbon black used for this invention, of course, it is possible ****** to use properly according to the object based 
on many properties which changed the class, an amount, and combination by the first pass, i.e., a lower layer 
non-recording layer, and the second layer, i.e., the upper recording layer, and were shown in the points, such as 
grain size, oil absorption, electric conductivity, and pH. For example, by using conductive high carbon black for 
a lower layer, electrification is prevented, carbon black with large particle diameter is used for the upper 
recording layer, and lowering coefficient of friction etc. is raised. The carbon black which can be used by the 
upper recording layer of this invention can refer to a "carbon black handbook" (volume for carbon black 
associations). 

[0034] As an abrasive material used for the upper recording layer of this invention, alpha-alumina of 90% or 
more of rates of pregelatinization, beta-alumina, silicon carbide, chrome oxide, cerium oxide, alpha-ferrous 
oxide, corundum, a synthetic diamond, silicon nitride, silicon carbide titanium carbide, titanium oxide, a silicon 
dioxide, boron nitride, etc. are used mainly in that the well-known ingredient beyond Morse 6 is independent, 
or combination. Moreover, the complex (what carried out surface treatment of the abrasive material by other 
abrasive materials) of these abrasive materials may be used. Although the compounds or elements other than a 
principal component may be contained in these abrasive materials, if a principal component is 90% or more, 
there will be instead of [ no ] in effectiveness. Although the average grain size of these abrasive materials has 
desirable 0.01-2 micrometers, the abrasive material from which grain size differs if needed is combinable, or an 
independent abrasive material can also make particle size distribution large, and can also give the same 
effectiveness. l-30m2 / g** of pH are [ 0.32g /and water content cc / 211, and specific surface area ] desirable 
[ tap density ] 0.1 to 5%. Although the shape of a needle, a globular shape, and a die and ******** are sufficient 
as the configuration of the abrasive material used for this invention, polish nature is high and what has an 
angle in a part of configuration is desirable, as the concrete example of the abrasive material used for this 
invention - the Sumitomo Chemical Co., Ltd. make - :AKP-20, AKP-30, AKP-50, HIT- 50, and the Nippon 
Chemical Industrial Co., Ltd. make - :G5, G7, S i, :by Toda Kogyo Corp.lOOED, 140ED, etc. are raised. Of 
course, it is possible for the abrasive material used for this invention to change a class, an amount, and 
combination on each class, and to use properly according to the object. After carrying out distributed processing 
of these abrasive materials with a binder beforehand, they may be added in a magnetic coating. The abrasive 
material which exists in the upper recording layer front face and the upper record end face of a 
magnetic-recording medium of this invention is 5 piece / 100micrometer2. The above is desirable. 
[0035] As an additive used for this invention, a thing with the lubrication effectiveness, the antistatic 
effectiveness, a dispersion effect, the plastic effectiveness, etc. is used. Molybdenum disulfide, tungsten 
disulfide graphite, boron nitride, Silicone, fatty-acid denaturation silicone with graphite fluoride, silicone oil, 
and a polar group, Fluorine content silicone, fluorine content alcohol, fluorine content ester, Polyolefine, 
polyglycol, alkyl phosphoric ester, and its alkali-metal salt, Alkyl -sulfuric acid ester and its alkali-metal salt, a 
polyphenyl ether, Fluorine content alkyl sulfuric acid ester and its alkali-metal salt, the a little salt machine 
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nature fatty acid of carbon numbers 10 24 (although an unsaturated bond is included) And you may branch, 
these Moreover, a metal salt (Li; Na, K, Cu, etc.) Or monovalence [of carbon numbers 12-22 ], bivalence, 
trivalence, tetravalence, and pentavalent ** hexahydric alcohol (although an unsaturated bond is included) 
Moreover, the alkoxy alcohol of carbon numbers 12*22 which may branch, The monovalence of the a little salt 
machine nature fatty acid (although an unsaturated bond is included, it does not matter even if it has 
branched) of carbon numbers 10 24, and carbon numbers 2- 12, Any one of the bivalence, trivalence, 
tetravalence, and pentavalent ** hexahydric alcohol (although an unsaturated bond is included) Moreover, the 
mono fatty acid ester, JT fatty acid ester, or trifatty acid ester which consists of having branched, The fatty acid 
ester of the monoalkyl ether of an alkylene oxide polymerization object, the fatty-acid amide of carbon numbers 
8*22, the fatty amine of carbon numbers 8 22, etc. can be used. As these examples, a lauric acid, a myristic acid, 
a palmitic acid, stearin acid, behenic acid, butyl stearate, oleic acid, linolic acid, a linolenic acid, an elaidic acid, 
stearin acid octyl, stearin acid amyl, stearin acid iso octyl, myristkracid octyl, stearin acid butoxy ethyl, 
anhydro sorbitan monostearate, anhydro sorbitan distearate, anhydro sorbitan tristearate, oleyl alcohol, lauryl 
alcohol, etc. are raised. 

[0036] Moreover, an alkylene oxide system, a glycerol system, a glycidol system, an alkylphenol ethyleneoxide 
adduct, A nonionic surface active agent [ of** ], annular amine, and ester amide, and quarternary ammonium 
salt A hydantoin derivative, heterocycles, phosphonium, or sulfonium The cation system surface active agent of 
**, a carboxylic acid, sulfonic acid, phosphoric acid, a sulfate radical, Amphoteric surface active agents, such as 
a sulfuric acid of the anionic surface active agent containing acidic groups, such as a phosphoric ester radical, 
amino acid, aminosulfonic acid, and amino alcohol or phosphoric ester, and an alkyl BEDAIN mold, etc. can be 
used. These surfactants are indicated by the "surfactant handbook' 1 (Sangyo Tosho Publishing Co., Ltd. 
issuance) at the detail. These lubricant, an antistatic agent, etc. are not necessarily pure 100%, and impure 
parts, such as an isomer, unreacted object, and side reaction object, a decomposition product, and an oxide, may 
be contained in addition to a principal component. 30% or less is desirable still more desirable, and these 
impure parts are 10% or less. These lubricant used by this invention and a surfactant can use the class and an 
amount properly if needed on each class, for example, the fatty acid with which the melting points differ on 
each class - using - a front face - it oozes and ** is controlled, the ester from which the boiling point and a 
polarity differ - using - a front face - it oozes and ** is controlled. The addition of lubricant which raises the 
stability of spreading by adjusting the amount of surfactants is made [ many ] by the lower layer non-recording 
layer, and it is possible to raise the lubrication effectiveness etc., and is not restricted only to the example 
shown here of course. 

[0037] Moreover, all the additives used by this invention or its part may be added at any process of magnetic 
coating manufacture. For example, when mixing with ferromagnetic powder before a kneading process, adding 
at the kneading process by ferromagnetic powder, the binder, and the solvent, adding at a distributed process 
and adding after distribution, it may add just before spreading. As an example of goods of these lubricant used 
by this invention Nippon Oil & Fats Co., Ltd. make : NAA102, NAA-415, NAA 312, NAA160, NAA-180, 
NAA174, NAA175, NAA-222, NAA 34, NAA-35, NAA171, NAA122, NAA142, NAA160, NAA173K, A castor 
bean hardening fatty acid, NAA-42, NAA-44, Cation SA, Cation MA, Cation AB, Cation BB, NAIMIN L-201, 
NAIMIN L-202, NAIMIN S-202, Nonion E-208, Nonion P-208, Nonion S-207, Nonion K-204, Nonion NS-202, 
Nonion NS-210, Nonion HS-206, Nonion L-2, Nonion S 2, Nonion S-4, Nonion 0-2, Nonion LP-20R, Nonion 
PP-40R, Nonion SP60R, Nonion OP-80R, Nonion OP-85R, Nonion LT-221, Nonion ST-221, Nonion OT-221, 
MONOGURI MB, Nonion DS 60, Anone BF, Anone LG, butyl stearate, butyl laurate, an erucic acid, The Kanto 
chemistry company make : Oleic acid, The Takemoto fats and oils company make : FAL-205, FAL-123, New 
Japan Chemical Co., Ltd. make : NG ERUBU LO, ENUJORUBU IPM, the SANSO sizer E4030, and the 
Shin-etsu chemistry company make ■- :TA-3, KF-96, and KF- 96L, KF-96H, KF410, KF420, KF965, KF54, KF50 
and KF56, KF-907, KF-851, and X-22-819 ■■ X-22-822, KF-905, KF-700, KF-393, KF-857, KF-860, KF-865, 
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X-22-980, KF 101, KF-102, KF 103, X-22 3710, X-22-3715, KF-910, KF-3935, LION Armagh: ■■ an armor - Id P 
and an armor *■ the id ■* C and the AMO slip CP ■* • by the LION fats-and-oils company ■■ DEYUOMIN TDO and 
the Nisshin Oil Mills, Ltd. make :BA-4lG Mitsuhiro - formation ■ shrine: - pro fan 2012E, the new pole 
PE 61, and Io - network MS- 400 and Io - network MO -200 and lo network DL-200 and Io - network DS-300 
and Io -- network DS1000 and Io - network DO-200 etc. are raised. 

[0038] The organic solvent used by this invention by the ratio of arbitration An acetone, a methyl ethyl ketone, 
Methyl isobutyl ketone, diisobutyl ketone, a cyclohexanone, Ketones, such as an isophorone and a 
tetrahydrofuran, a methanol, ethanol, Propanol, a butanol, isobutyl alcohol, isopropyl alcohol, Alcohols, such as 
methyl cyclohexanol, methyl acetate, butyl acetate, Ester, such as isobutyl acetate, isopropyl acetate, ethyl 
lactate, and an acetic-acid glycol Glycol wood ether, the glycol monoethyl ether, dioxane, Which glycol ether 
system, benzene, toluene, a xylene, cresol, Things, such as chlorinated hydrocarbons, such as aromatic 
hydrocarbon, such as chlorobenzene, a methylene chloride, ethylene chloride, a carbon tetrachloride, chloroform, 
ethylene chlorohydrine, and dichlorobenzene, N.N dimethylformamide, and a hexane, can be used. These 
organic solvents are not necessarily pure 100%, and impure parts, such as an isomer, unreacted object, and side 
reaction object, a decomposition product, an oxide, and moisture, may be contained in addition to a principal 
component. 30% or less is desirable still more desirable, and these impure parts are 10% or less. As long as the 
organic solvent used by this invention is required, the class and an amount may be changed on each class. 
Although raising whenever [ restoration 1 using the high solvent of the soluble parameter of the upper 
recording layer which uses an volatile high solvent for a lower layer, and raises front-face nature and which 
uses solvents with high surface tension (a cyclohexanone, dioxane, etc.) for the layer which is downward 
relatively, and raises the stability of spreading etc. is raised as the example, it is undoubted that it is not what 
was restricted to these examples. 

[0039] A back coat layer may be prepared in an opposite hand the magnetic layer side of a nonmagnetic base 
material. 0.12 micrometers of this thickness are 0.31.0 micrometers preferably. These under coats and a back 
coat layer can use a well-known thing. The nonmagnetic base material used for this invention can use 
well-known films, such as polyester, such as polyethylene terephthalate and polyethylenenaphthalate, 
polyolefines, cellulose triacetate, a polycarbonate, a polyamide, polyimide, polyamidoimide, polysulfone, aramid, 
and aromatic polyamide. Corona discharge treatment, plasma treatment, liquid adhesion processing, heat 
treatment, dust-removing processing, etc. may be beforehand performed to these base materials. In order to 
attain the object of this invention, center line average surface roughness needs to use preferably 0.03 
micrometers or less of 0.02 micrometers or less of things 0.01 micrometers or less still more preferably as a 
nonmagnetic base material. Moreover, as for these nonmagnetic base materials, it is desirable not only center 
line average surface roughness is small, but that there is no big and rough projection of 1 micrometers or more. 
Moreover, a surface granularity configuration is freely controlled with the magnitude and the amount of a filler 
which are added by the base material if needed. As these fillers, organic impalpable powder, such as acrylic 
besides oxides, such as calcium, Si, and Ti, or a carbonate, is raised as an example. F-5 value of the tape transit 
direction of the nonmagnetic base material used for this invention - desirable - F-5 value of 5 50kg/mm2 and 
the tape width direction - desirable - 3-30kg/mm2 it is although a thing with F-5 value of a tape longitudinal 
direction higher than F-5 value of the tape width direction is common, it is not the limitation when it is 
necessary to make especially crosswise reinforcement high. 

[0040] Moreover, preferably, 3% or less, it is still more desirable, the rate of a heat shrink for 1.5% or less and 
80-degree-C 30 minutes is desirable, and the rate of a heat shrink for lOO degree C 30 minutes of the tape 
transit direction of a nonmagnetic base material and the cross direction is 0.5% or less still more preferably 1% 
or less. As for 2 and an elastic modulus, 2 is [ breaking strength ] desirable [ both directions / mm ] mm 
100 2000kg /5- 100kg /. The process which manufactures the magnetic coating of the magnetic-recording 
medium of this invention consists of a kneading process, a distributed process, and a mixed process established 
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if needed before and after these processes at least. Each process may divide into two or more steps, respectively. 
All raw materials, such as the ferromagnetic powder used for this invention, a binder, carbon black, an abrasive 
material, an antistatic agent, lubricant, and a solvent, may be added in the middle of the beginning of which 
process. Moreover, each raw material may be divided at two or more processes, and you may add. For example, 
polyurethane may be divided and supplied at the mixed process for the viscosity control after a kneading 
process, a distributed process, and distribution. 

[0041] Although the conventional well-known manufacturing technology can be used of course as some 
processes in order to attain the object of this invention, at a kneading process, Br with the expensive 
magnetic-recording medium of this invention can be obtained by using a thing with strong kneading force, such 
as a continuation kneader and a pressurized kneader. When using a continuation kneader or a pressurized 
kneader, kneading processing is carried out in the range of the 15 to 500 section to all the ferromagnetic powder, 
binders or its part (however, 30% or more of all binders are desirable), and the ferromagnetic powder 100 
section. The detail of these kneading processings is indicated by Japanese Patent Application No. No. 264722 
[ 62 to ], and Japanese Patent Application No. No. 236872 [ 62 to ]. Furthermore, the plastics roll which has 
thermal resistance, such as epoxy, polyimide, a polyamide, and polyimidoamide, as a calender processing roll is 
used. Moreover, it can also process by the metal roll comrade. 70 degrees C or more of processing temperature 
are 80 degrees C or more still more preferably preferably The linear pressure force is 300 or more kg/cm still 
more preferably 200 kg/cm preferably, and the rate is the following range by 700m/above by 20m/. 
[0042] Preferably coefficient of friction to SUS420 J of the upper record stratification plane of the 
magnetic-recording medium of this invention, and its reverse Men 0.5 or less Further 0.3 or less and surface 
specific resistance are 10-5 to 10- 12 preferably. Ohm/sq, The elastic modulus in 0.5% elongation of the upper 
recording layer preferably the transit direction and the cross direction mm 100"2000kg 12, Breaking strength is 
desirable and the elastic modulus of l-30kg/cm2 and a magnetic-recording medium The transit direction, A 
longitudinal direction is desirable, 2 and residual mileage are [ mm ] desirable 100- 1500kg/, and the rate of a 
heat shrink with a temperature [ all ] of 100 degrees C or less is 0.1% or less most preferably 0.5% or less still 
more preferably 1% or less 0.5% or less. The residual solvents contained in the upper recording layer are 100 
mg/m2 preferably. They are 10 mg/m2 still more preferably hereafter. The one fewer than the residual solvent 
with which the residual solvent which is the following and is contained in the upper recording layer is 
contained in a lower layer and an interlayer is desirable. 

[0043] Both the voidage that each class has is below 10 capacity %s still more preferably below 30 capacity % 
preferably. Being presumed easily can change these physical properties on each class of the magnetic-recording 
medium of this invention. For example, it is making the elastic modulus of a lower layer and an interlayer 
lower than the upper recording layer, and improving the hit by the head of a magnetic-recording medium etc. at 
the same time it makes the elastic modulus of the upper recording layer high and raises transit endurance, 
since the problem on spreading and orientation is produced as aforementioned in order to form independently a 
magnetic layer thin film with which saturation magnetic flux serves as 0.01 to 0.30 maxwell (Maxwell), there is 
each class serially in the wet condition - it is - it is necessary to form a lower layer, an interlayer, and the 
upper layer simultaneously Although there are various coaters in order to form by such uniform thickness [ be / 
no three-layer defect ], it is (l) below, for example. - (4) An extrusion-die coater as shown can be used. 
[0044] (l) Put in order three base material application-ofpressure mold extrusion coaters for monolayers 
shown in JP,1-34663,B, JP,1-46186,B, JP,58-109162,A, JP,60 238179,A, JP,2-265672,A, JP,63-20069,A, etc., and 
each class applies three layers in the wet condition. 

(2) Form two-layer [ of the arbitration of the three layers ] using the base material application-of pressure mold 
extrusion coater for simultaneous two-layer spreading shown in JP,58-109162,A, JP,63-88080,A, JP,2 17971.A, 
JP,2-265672,A, etc., and they are the one remaining layers (l) It applies with the base material 
application-of pressure mold extrusion coater for monolayers. 
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(3) Above (l) In the extrusion coater of the base material application-of-pressure mold of the shown well-known 
example, a slit is formed in equipment at three pocket lists, and simultaneous spreading of the three layers is 
carried out. 

(4) Apply a lower layer first with gravure spreading generally used by spreading to a flexible base material, roll 
coating, blade spreading, an extrusion coater with the back up roll, etc., and it is the above (l). Two base 
material application-of-pressure mold extrusion coaters for monolayers of the shown well-known example are 
put in order, or it is the above (2). An interlayer and the upper layer are applied with the coater of a well-known 
example. 

[0045] In addition, in order to prevent condensation of a magnetic particle 25, it is desirable to give shearing 
inside a coater to coating liquid by approach which is indicated by JP,62-95174,A and JP,2-236968,A. Although 
one or more permanent magnets and an electromagnet can be put on the anti-spreading side side of a base 
material or the approach of installing the permanent magnet of unlike pole opposite and an electromagnet in 
both sides, and passing the inside of slant or a vertical magnetic field can be used as orientation and the 
magnetic field attraction approach, it does not restrict to these approaches. Moreover, after drying to the 
condition which does not solidify a spreading layer thoroughly, the inside of the above magnetic fields may be 
passed. Reactant resin, such as an electron ray or an ultraviolet curing mold, can be used for at least one layer 
of a lower layer, an interlayer, and the upper layer, and a spreading layer can be stiffened by the exposure of an 
electron ray, ultraviolet rays, etc. Moreover, the aforementioned orientation and magnetic field attraction can 
also be performed during the exposure of an electron ray, ultraviolet rays, etc. In order to raise a magnetic 
parametric performance and to make it filled up with the magnetic substance as densely as possible, it is 
necessary to form a paint film by making into the minimum the amount of various additives, such as resin 
contained in magnetic- substance dispersion liquid, and carbon, an abrasive material. In this case, although 
surely a magnetic parametric performance improves, rust-proofing nature and performance traverse may fall 
and a similar trouble may be produced to the magnetic-recording medium of a vacuum evaporationo mold. In 
order to solve this trouble, formation of protection thin films, such as carbon by chemical vapor growth (CVD), 
plasma CVD, etc., or the lubricating film by spreading of a lubricant serves as an effective means. Since the 
minimum resin exists in the magnetic layer of a spreading mold to the magnetic layer of a vacuum evaporationo 
mold consisting of metals altogether mostly, the effectiveness of these protection thin film or lubricating film 
will become still more remarkable. 
[0046] 

[Effect of the Invention] They are the lower layer to which this invention uses inorganic powder and resin as a 
principal component as stated above, the interlayer who uses resin as a principal component, and 
ferromagnetic powder (magnetic particle) of the shape of needlelike or a grain. Since three layers with the 
included upper layer are formed in a nonmagnetic base material The basis which uses said lower layer as a 
dummy layer is made. It not only can carry out the lamination of said upper layer and interlayer extremely, but 
The front-face nature of said upper layer can be controlled with the inorganic powder in a lower layer, a 
mechanical strength, such as raising the rigidity of a magnetic-recording medium, can be raised, or further 
conductive control and simultaneous multistory spreading fitness can be raised. Moreover, since orientation 
processing of a part of ferromagnetic powder [ at least ] contained in said upper layer is carried out in the state 
of un _ hardening this each class so that it may start to said interlayer after said each class carries out spreading 
formation of an interlayer and the upper layer at least in the wet condition, said interlayer can hold the lower 
part edge of said magnetic particle, can fix this magnetic particle along the direction of orientation, and can 
fully demonstrate an orientation effect. Therefore, according to this invention, solidification of a magnetic layer 
is enabled orientation of a magnetic particle being made effectively and maintaining the good orientation 
condition of a parenthesis, while the lamination of a magnetic layer is easy, the fitness of record playback of 
high density such as a digital signal, can be raised, and the magnetic-recording medium which enables long 
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duration record with improvement in a high region output, and its manufacture approach can be offered. 
[0047] 

[Example] Hereafter, effectiveness of this invention can be further clarified according to the concrete example of 
this invention. The presentation of nonmagnetic coating liquid and magnetic coating liquid is shown in the 
following table 1 thru/or a table 5. The coating liquid of the following presentation component was respectively 
put into the ball mill, mixed distribution was carried out for 10.5 hours, and coating liquid A, B, C, D, and E 
was adjusted. 
[0048] 
[A table l] 
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[0049] 
[A table 2] 
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[0053] (Example l) After choosing four kinds, A/C/E, A/D/E, B/C/E, and B/D/E, as a configuration of the upper 
layer / interlayer / lower layer by the coating liquid of said AE and forming three layers with the base material 
application-of-pressure mold extrusion coater of a three-layer simultaneous spreading mold, orientation, 
desiccation, and calender processing were performed and the assessment sample was created. The detail of the 
manufacture conditions of this assessment sample is shown below. 
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(Base material conditions) 

- Construction material A polyethylene terephthalate film and thickness 8 micrometer and width of face 300mm 
and tension 15 kgw/m and transit (spreading) rate 200 m/min [0054] With the base material 
applicationofpressure mold extrusion coater of the three-layer simultaneous spreading mold of the 
configuration shown in drawing 1 , the coater and the method of application which were used changed magnetic 
flux by changing the thickness behind desiccation and a calender, and created various samples. In addition, 
magnetic flux measured the direction of the main orientation using the Toei Industry oscillating sample mold 
magnetometer VSM. By the desiccation thickness after calender processing, the lower layer set 2.0 micrometers 
and interlayer thickness to 0.3 micrometers, and paint film thickness changed the upper thickness, and created 
the assessment sample, in addition, about the thickness of each class, many samples are separately needed to a 
table 14 - as a result of creating, it is shown in a table 14 - as said upper layer ■ 0.05 0.7 mum and said 
interlayer 0.10.8 mum and said lower layer 0.5-3.5 When constituted by the desiccation thickness of mum, 
while requiring good spreading by operation, the result good also about a property was able to be obtained. 
[0055] Orientation equipment and its approach created the sample whose directions of the main orientation are 
0 degree, 10 degrees, 30 degrees, 60 degrees, and 90 degrees, respectively by installing the unlikepole opposite 
permanent magnet of a 3600 gauss samarium cobalt system in a dryer at the distance of a front-face side to 
10mm from the rear-face side of a base material, and 15mm, and changing the direction of the main magnetic 
field over a base material side, as shown in drawing 3 . In addition, the direction of the main orientation was 
searched for using the Toei Industry oscillating sample mold magnetometer VSM by measuring the amount of 
preferred orientation every include angle of 5 degrees by magnetic-field -intensity the oersted of 5K (k Oe). In 
the various samples created by the above equipment and approach, the playback output at the time of recording 
a 7MHz single wave using commercial 8mm video tape recorder (Fuji Photo Film 8 [ FUJIX ]) is shown in a 
table 6 - a table 9. In addition, the value of the playback output shown in a table 6 - a table 9 is Fuji Photo Film 
FUJ1SUPER with commercial 8mm video tape. HG It is a value when setting P6120 to OdB. It turns out that 
the sample of this invention shows an output with saturation magnetic flux higher than the criteria sample 
shown in the table 13 which is an example of a comparison whenever [ orientation angle ] in the range whose 
theta is 10 degrees - 90 degrees in the range of 0.010.30 (Maxwell), and it is suitable for the RF record 
including digital storage as shown in a table 6 - a table 9. In addition, in the example of a comparison shown in 
a table 13, it is spreading which does not have 30 degrees and an interlayer whenever [ orientation angle ], A/E 
was used for the upper layer/lower layer, and other conditions were made into the same conditions as the case 
of the above-mentioned example. 
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[0059] 
[A table 9] 
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[0060] (Example 2) The example at the time of forming three layers with a different coater from an example 1 
by making the upper layer / interlayer / lower layer into said coating liquid A/C/E is shown below. In addition, 
about base material conditions, orientation equipment and its approach, and paint film thickness, it was 
presupposed that it is the same as that of an example 1. A coater and the method of application carried out 
about the three following kinds of cases. 

** Three base material applicationofpressure mold extrusion coaters shown in JP, 60- 238 179, A were put in 
order, and a lower layer, an interlayer, and the upper layer were applied in the wet condition, respectively. 
** Simultaneous spreading of a lower layer and the interlayer was carried out using the base material 
application of pressure mold extrusion coater shown in JP,63 88080,A, and the upper layer was applied in the 
wet condition with the base material application of pressure mold extrusion coater indicated by JP, 60-238179, A 
next. 

** The slit for the upper layers was added in the extrusion coater with the back up roll with the doctor function 
shown in JP, 2- 174965, A, and three-layer simultaneous spreading of a lower layer, an interlayer, and the upper 
layer was carried out in the wet condition. 

[0061] The result of having measured the playback output of the various samples created using the coater and 
approach of above ** - ** by the same approach as an example 1 is shown in a table 10 - a table 12. As compared 
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with a table 13, ** - ** were also able to obtain the high playback output almost equivalent to an example 1 also 
in which the coater and approach whenever [ orientation angle ] as shown in a table 10 - a table 12. [ in / in 
theta / 10 degrees * 90 degrees ] 
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[A table 11] 
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[A table 12] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the schematic diagram showing one embodiment of the coater for manufacturing the 
magnetic-recording medium of this invention. 

[Drawing 2] It is the important section enlarged drawing of the coater shown in drawing 1 . 
[Drawing 3l It is the schematic diagram showing one embodiment of the manufacturing facility for 
manufacturing the magnetic-recording medium of this invention. 

[Drawing 41 It is an expanded sectional view in the middle of manufacture of the magnetic-recording medium of 
this invention. 

[Drawing 51 It is the expanded sectional view of the magnetic-recording medium of this invention. 
[Description of Notations] 

I Coater 

6 Pocket for Lower Layers 

7 Pocket for Interlayers 

8 Pocket for Upper Layers 
10 Slit for Lower Layers 

II Slit for Interlayers 
12 Slit for Upper Layers 
17a, 17b Magnet 

18 Dryer 

20 Base Material 

21 Lower Layer 

22 Interlayer 

23 Upper Layer 

25 Magnetic Particle 

26 Inorganic Particle 
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30 Manufacturing Installation of Magnetic-Recording Medium 
32 Rolling-Up Roll 
39 Rolling-Up Roll 



DRAWINGS 





iDrawing 4l 




iDrawing 31 
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[Drawing 51 




21 



(19)B*H«JW (JP) (12) ^ 4£ fft ^ $g (A) (iDttfttitflfiBHftJ? 

4SHPF5-2903B3 

(43)2-gflB ^5^(1993)11^ 5 B 



(51)Int.Cl. s ttSUG^ ffl^5ia#^ F I &«3i;SfiB7 

G 1 1 B 5/66 7303-5D 
5/845 Z 7303-5D 



(2Ddjsa#^ 


#81^4-119750 


(71)tfc«A 


000005201 














(22)ttiSB 


¥*£4*P(1992)4^13B 




immjE^^ffl2io#«fe 




















»5J 1 l»/hfflK7t5JHaT 2 T a 12# 1 ^ 


V 




























i im^BBMiUimr 2 t a i2# i ^ 


















(74)RHA 


#ffi± ¥ (ft 3 4) 





(54) isemvzm aMBftKft&iFtas&ftfe 



(57) [Sft] 

* 2 5 *-£A,-CtiL&W&m t h r <D±M 2 3 £5*c 

#as-c#fiai43atfl£ 2 0 ± tcswsi^ u . *»o^ar < t 

BKJ:«)«fgBT»2 l±{cra«PS»fi*Ofc«. $Bi»fiE 
fr3Ma«:J: ^rMIB±J12 3 tc$* tir^sssfiftttt&jfc 
2 5*ffirEfli|HIIB2 2©J5#3ffatC*tLBfS©ajS*J!a 




(2) 

1 

[swan ] #®&5:mte±tcft)x&tcimvi<D%iWi 
nftm^^-cffiz m&m zmmi, tc mm s,$mw tc 

mz>m\*km<t. \sX<D±mt.<Ty}>n < t b^mzmmux 

zctzftwit-rzmmmmfc. 10 
[fi*^2] fitri2±jifliw*5 cos- 0.7 wm. fiffie* 

BflliJKJl^o.i ~o.8 nm . i!yfeTJifli/?#o.5 —3.5 
[»:*»« 3 J &^3££f»J!g££>j£#£-r£TJS£. 

nwm^^xm^mnmt isX<D±mz*»mmw 

tar/i±ici5iB#mji^L-fc^. MmMZft^mcjzix 20 

@ftT&c££^£T&aMia^sitt©» 
[i«*«4] mria±a*(D3fi®i4»©^cDBa[SjftS0 

#10° ~90- T-&SC££!f#m£-r&H#^3CCtaiK< : D 

is^fa^^f*©^^^^ 
[#6(E©f*«ci#w] 

[0 00 1 ] 

[)S*±©fijffl^!!f] *mmt, mmzumfcommji 30 

& ^tcMIrt©®14&^#£J#<*#ft left L ffig© 
[0 0 0 2 ] 

[ft*©8(*j] ^©^R^Mx-7\ b~-f 
^^©^atBSiSSffctf:, -j&tc. 3?t#©#$ai*3m 

ft* ^©g^j ft tc iiM^ m utt&tic ©5:J#f*±tc , 
w*tt?gsutc <t r> ®mz fttcm^mwcmmmtL+zft 

wmstixm. mc&sticto^-c, mMmmfacom 

flNBiB&&&£ffiti> & C £ ©gil#& * % * o T I > & . 
[0 0 0 3] CCD. iBS§SK£i&i?>.SfcJi6tC«. 

W*l«ft6-r. Kfc/hSffcSft. CW,t 

h t c<d j: 5 (ciiHf ?>n/taw>*©»m«: <fc 0 aitoTj 
isi^sfK-t*- u&zmm.imm(D#ffii>&mmic&iii e>ft 

4. C©Citt »»S3*M^»**:«Sl>0&Wft«5£ 50 



5 - 2 9 0 3 5 3 

2 

©w*ri B#g?« ?r^& * sigtc Et.-r & fc* tc » . mnm 
mm zmm fb-r *> c t iwm>mfc t a -> x # r t» & . 

[0004] £7c. ±j£©H®IKft©7cist>©55l|©*t^£ 

tcu7ct,^^^sisasmia$^(*. &-5t>«&f*#:#ini 
*wcft*-etca*«iB«*ft"c<,»*. 

[0 0 0 5 ] 

mmtboW-Wlcfe-? TcEfrtclt^ S ilSttST-^iBi^ 0 
r *> . * ©«©l£^®g * x<Dffl tc c ©«ttti-?-*i^ffi 
^is](c©n. mmm&tDVtmicm: -> x l. s 5 ©-cse^iM 

S^»tL/*^/c. i LT*fij»©Il4ii«j(c4i 

JB«b^i£«il®CcJ:SfiBt14®^fS'N©jaEE. 3 6tctt^t4 

«©iR»«)3ilftte<!r«: «fc 9 «»r^3cffi«cttS8«:* 0 . 
Elfija&S#ffi« 3 ft T L * 5 © & & *>ft * . 
[00 0 6] c©iefS]K t 3iia^B5<'rci6fc. 8814^7R 
^©ttaE^±^4c£4>#x6ft-S^. 8£*. ^Ix.tf!RF 
<&¥3 - 3 8 6 5 3#<S?8K:K§^3ft-C(,>£ i^tC, M 
ffi&Jbm<Dte&%ftffltr Z £ £ ^iC^fiffg^c J; 0 fig 

it»?KR©ttK* jams* A: |]iti^a5, c (Dm-^m 

^©^*B. -e©iS^*?:i^*J: ^ £-rfttf-r£i3:£ 

[0007] ^©^^(c. fie3fc»«sftrt»*c©«3& 
Jaili>r«>, ±Mi©saiccj:0B'fa£T^J:^fe^ 
I^Kfittttfit^^fiAr AST KSlfil 0*»^C©K|fii©* * 

K»tttt^*H5e-ra©H:Bircaofc. **ib©bw 
«. mjf L/c^3fc©fi8ttge*^rfij-^©ei4^©iBrsi 
jwftswtcwtoft^f aEfiitt»*si»t^ s ft fcissata 

£«:*^„ 
[0 0 0 8 ] 

[RS4MTI>fc«)0^] #2PJ3©_L!B1SM». # 

JStt^Jf <*±tctt«^ 7c^i«f«©3S(e1^^* ; s^^^•c 

^fli ; &i^£-r^*ra)i£ > it^miiifcMiBit^fc 

±m±<d'J>k< £i>=mzmmLX!$,<i). mm±mic^ 
£ ft x i ^ Buia®ett«cf&**i •€■ ©T^sgp * fy i a^ra 
jt*{c3¥3e©ftK*«-caAi/"CRR*ct*«Fik4r* 
iismiais«# ccj:d M^-r & c £ * -e ^ % . 

[0 0 0 9 ] */c. 2|c|E^©±ISPI««:iMi«. ftMSfft 



(3) 

3 

mm t . mvu> l < attKom±«M»3ic«^rjtt« 

h Jb-i> a >saSBflj*SC«: J: 0 iffiiBTJi±<>c|a|B#ffi®*& 
*>l,fcfg. iS*gi2(fi]*m{Ccfco-CHuiB±Jlic^snrc^ 

[0010] 10 

0^r-e-©j#«3tbLn-^3 2^6iIMW{C3*0ai>r. 
^£IK<3 U-^3 9K«#B{S3:T*©H^>iSlBl*f£ 

[ooi i ] b-ciffimwo^tezin-rm i 

l»r. COD^Tft^^ F 1 B^'Jl?-U>f 1/7 £ U- h 
^©Bj«tt©3:m*2 0±K=«K©ifcr&*«:J:*)TJ» 
2 1 . tf»R8J12 2, ±B2 3&RB$tc&ff-r&|5!l5£j| 20 
^iilgr*So mfia^*-^ » F 1 EJS-^n 5-?2, 
m= :/a » # 4 fci # 5 
©ft4-?©:/D v 2HC <fc xffii&2tix^&. 
BuiaST'o » *|ffl©IBHt«: J; O^UjUO. 11. l 

6. 7. 8jWISI/-CI>£. 

[0012] Hirtax y m o so'frta^ o v v 1 2 « 
Huia^ »; y M 1 tc»oras«»flflttc«fiK3nr t» 
-2>„ . ffffe^fc^ ? F 1 ©ttK« ?>^5->*- 

^-/f ^©iisg^fr <b & 0 , -e ©is;frfa©^i£« 50 30 

Omm. mUZ ? h 1 Omm. iwfB* 'J 

h 1 l©ft$«8 Omm. inffBX 'J » h 1 2©S£B 
8 0 mm^*'? MKffl? ntC> St^-C* 5. X. hu 
f B&ig?ga6 6 . 7 , 8 ©Wf ffiflBilS 1 5 m m T * £ . 

*fc. «nsife*^y f i tc»-r*iwa^f*2 o©*fiH 
/a!uia3mf*2 otc*f ur. ^^©fiiax >j » f i 1 # 

[00 13] ifc. Bfjfe^ffi-^ s» F 1 ©& F i7 £ ? 40 
>>EB. 02tc&*ur^-<J:^cgTJl£B>&t-&)g 
— ©«»PiR*^fl?-r & F 9 % — y i>M 1 3 , »— 

oi«4Mt 4^ r h* ^ f - 1 '^i i 4, ^h© 

JlTt,^. ffl&&YtHt-3-v ^ffil 3. 14, 15(4 

mLmrnvtcffiicmmzn-cist), f ©t$* sr i , 

R2. R3«jl^0. 5~ 1 Omm©SHtCg:^-r'^, 

ffiiXmX-UO. 3mm-5mm(CM5ntC>5. C© 
<fc5&ft35&tf{cgi*©£ F^$f-®{CJ;(3. WEBS F 50 



#KPF5 - 2 9 0 3 5 3 

4 

[0 0 l 4 ] 03(C7jrf J:5«:. SufBiiO fcHOu-;u3 

2 #> e>3 1 s a ;* ftfcmrt a3S^f* 2 o i-xmmm^m 1 k 

BirSoi^liMJni. c ©&*&&«. 
Tffl^^. T^to^5fetf-r^firiaxy ? h 1 o*^p± 

©mrta* 'j ^ n 2^6n±m^n^±!i^flTig«jBtt^ 

^"T'&S,, C©jfe*I«K3IS8Hr»"C«:El 7 a. 1 
7 b ic <fc 9 gBft^rfctt-S,, ftr£B£Ei 1 7 a . 1 7 b « 
BUia^J#i*2 0?:«$^iAtf c t^«c{4gLT*jf3. A>o 

Bu§e3a#(*2 o ommicKiom^nm ( e ) (Dmn&i* 

fflS-tt-C, iS1*Bl3©ett&^2 5 (04#M) 
ttdffliitc? I ZW&tifr 6IEl^-r * J: 5 U r * -5. 
•T ^Cfcfe . Wit &f HUiBfi£E 17a. 1 7 b 4C i 0 Wia± 
123 ^©ISttfitT- 2 5 *3^»IMK: ? I * $-t±€> J: 5 fc 

$ t > * . hu laffiSttfi^ 2 5 « w-^* i »«ttt«;r 

iasi^[fij(c?9o-CK«S14^2 5 3&sfi%±3&Jaj: 5«c* 
CtlKJ;0. HMiai&'l±fi-?2 5^^^gfe 
cc?s fcrS] # (C36-< S C i &X # S 0 
[0015] C©El»I©tfttCtej»SaB 1 8 CCJ:D-&Ji© 

Hfb^j^-a-. ^©^{ca^o^ct^u^^- 

3 CC^R L ttMSZmS 3 0iC ItffiiZmE 17a. 17b*s 
HutB3a#f* 2 0 ©±TMffl'J KISS $ n /c#)i!t i L fc^s , 

fiS5^^F<*©»affliJ(c|Ba$tifc«tR5c-Cfe«J:< . SB 

mm.1- 2 5 ^wmxmw 2 0 uwfcg 1 w 

> ^-^ifiS^-tC b fc^Tfj^T* 0 . t?ia±B 2 3 ©58 

[0016] *Hife»8lfCcfcih«. Buiamtt^^scx 

€>c itcj; o , m&miL*m±i)mz. «-e©s^*isi«c 
^Eiaj^ractcti:^ ^, i . mi? itmn Lm< laifirss* 

[0 0 1 7 3 *fc. BUiatp^(12 2[Bj(c?|^ff-&6nfc 
Buta6att^2 5 «. Kt^mS 2 2 ©tttt^icj; 0^f$ 
Sti*mffl^14JitC^14^2 5 *««itii*n/ctt 



5 

3IKc»or«rtir*4IMi«c«»A-eiWB«Mttt-T-2 5 
*lfl«L£;l.SC itf-CSS. 3 6&C m!fB±J12 3© 
rt»tttt*2 5*llWfiyfc»a*fittflE«:r#*©-e. 

2 5 «c J; o ^gfe-r & t B*>n zmsmvmazwz. 

fc»tt«4T-2 5«. *U>y-*fflfC«fci5 3 l 1 «Mbr4C 10 

[0018] c c-e, ^©^fcJco'fflfiStcourffi 

CF-y- -f X&C «fc -3 TfiFiB±II 2 3 ©Slfflttfc 3>hD-;l/ 
tSCiA^S. X, C©_k®2 3 tiffeCllfCtt^T 
tt&fom < <Mi2 ft, migB+H® 2 2 £iitffB±JI 2 3 CD 

wsftssstc-r* wwy 5 -jaws*!***-*- c i as 

z9^|±©a> h p-;i/-£>. ffe©#Jl©^*v ha£-14 20 

B2 lommti (ft&mm) «o.s -3.5 ymcotsH 

Kfcl»T&#£*S**»4C milBT 
H2 l©Jfeffi»{C*jl»'r«rEj(««»5|S2 6 t t/t«. 0d 
X.lttHARCttt^oXSlf- *©:»--#>*»J|«$ttf- 
■9-YX*5o.o5ym!ia©T i 0 2 ft£ £ 3 0 -7 OfiM 
®fl!©£»3 0~7 0mfi%*g«©|SBfc:-r£C<t 

[0019] BiriB4 3 ^J12 2 Itm^mmkf- 2 5 ©T* 

ssss^jffifia^i/rsifirtriaitcj&orBasttti^ 25% 30 
Sfc-reifc-e**. HfriB™n2 2©^/st, 5*0.1 

~0.8 am©a6HtC*Jl»r^(?i&*S* ; S:t#'2)C <t#-C* 
tc. Jfc. ifgB*iaB2 2©^^c*jt>«ffiflg%5 0 
-1 0 011%, *©<fefcfitej6i;Tmtt#«-«K>fc 

«t'©Mi»5i5* 0-50 fiBKgaaB^r set a-r ^ 
mz±m2 3i£m&xmmit2tiftr)mn?Mwi&.+ 

2 5(DH3tm$tiXl>Z><DX\ ?*S5t)Vm^m<Ol5®f£ 
©fBlSS£©Sltt%fa±3ti-. ffi^cm^)©|fiI±<!:£4>5C 
S«#MIB»*nj|i&K:-rs. |fflB±®2 3©MJlt 3 «0. 40 
05-0.7 AimOjEHKfcC^r^f^^^tt^-r 
CiASf^-So BtflB±®2 3©^7pflgtC*Jti« v 

$m i> v < imv&>mzvffi!&* 2 5 am 8 0 ma% , 

3WJlc*W 4*f f*fc 0 < «tfcK©ffltt|frF- £ «. *©ttt 
^«K*«r»TgW£J®i*£©Jt*aJi.2 JJLh. #S L 
< ttl.5 £Lk©&T-£lO. 

[0 02 0 ] m&<DffilftPi&6 It 10° -9 0* ©|EB 
«C*Jl»T«ptcH»«Ctt**»*C t&X'Ztc. C CX. 
ISfrfr^Ofc 1 0' -90" ©SBHftTSi. WiBSBMt 50 



1^P3¥5-2 90 35 3 
6 

ft^-2 5©lMXtCj:^Ttt^©±^5HSiiijfB±J12 
3©^V>^-^©flfetS}||^Cc J: <0 mi£Z tltclMfr 

h% m (S5#m) Tzm&w&zcDx. mm±m2 3 

T&o — BtriB^1f*aT-2 5©T4ffi«, KlfiHSISUDfp 

ffl^%«tfCBMia^[ai@2 2©f tcgi^jiSftrmjA 

If t8 3 ft @^ 3 ft £ #s . h5IB±J1 2 3 ©T^ffi 
^*BM<D^ >f "^>-€-©ftetf}fl§^5C J: 0 SfiR3 
ft/c3tJHffi£LT, s£_U12 3©W3%Sft*fe©i-r 

[0021] *^(cfot,)tii, wfias:}#*2 otuige 
^«^s©»suE»«ft{cfflc>6nri»fc3^*'t-«t 

bm*&m s n r t » * aae-a- 3 j: 5 & 6 ©* gy-3-r 

«B5*»>Er6BI. SattSfe:«W©aBEl±t4-?-2 5 4l»l»fc 
ifrCS^ttfltfc^Mir*^*'**. C©»ttjR©# 
±ttK©»Jje*S ilt ttfiattSMffifc©^ fete t > r 
14*4^2 541^1 »fcjfc*WSU ^«~>xfA^©|a)»i 

[0022] m?cffimtpmmm2 2». i»i4JiifrErai 

34ifcmilB6S[ttiKf^2 5%K43r B 1/12 2©W^.jA^ia^ 

■rsfc©. BirieJJB 2 3©*sk (BBEtttt^^sto/ttt 

0E) iO^CiJlsii!^. *»M#6©H«k:J: 
5<tHufBfi814if4T-2 5%«}#-r-5/c©tc t fl». mrlBf 
pan 2 2 ©ttS5*mrKfi©ttSftr?ilS U20t>?# 
r XfiLh* 5 c £^M* m c £ 6 A>(c«c o r # r 

l>CiB*j£9»SKftK * C X-mmffliLWS&i 
[0 0 2 3 ] 3T, cn6 3ffi!ffi©«%ilISf*, HulB3t 

j#f*2 o±(cmfiBT)B2 1 *m$tt&<mm, mtttm 

122 ZBf&? ZMmm. buIB±!1 2 3 •S^tt 

t^>o %*s, sa^-flr^ttiftcBffie-rsfccD-cBtt 

ft S 6> bus B±a 2 3 ©fittttffi^f - 2 5 %|B(Sj L , ^to-tt 

rK»tttt^2 5%B(rfB4 3 iia(i2 2ccffl^.jA^@^-r 

-S. Utcifi-^X. mUffifen^-2 5©-9--<X^>IS|olftS 
K J; o "C «S5lfi JJB 2 3T*§ i^tt® ©*MffJ«Kfi8tt 
tt^f - 2 5 3f»y>tt < & *) . Dgei©ffi»-CiI><ct»i*ttJB £ -c 
4>i^^^P) i t1*©iffic^il^)S;-r^c:<i:^T-l?.5 0 c© 

xtM<cfl«nK>iFjnn««ad' l x *»w ± 

JB <««JBJWR{fcLfcfc©) «E»©j£fftt. 
«f©|^l±{car#-i-4Ci3&*-C*S. ±®JC 
* o /cHJIB^tt^-T- 2 5 ©K«3E^KT»W{C»«| L- /c 



tc j: >> kimb±ib 2 3 (Dmmfttem&jz k> i>n*?j x 

<D?;&*Z<rj:Z>m-&i>$>'0. e©»#K:tt±jfi©J:5 
[0 0 2 4] *IE«W©fia»B3»«**«fiJE-i-5TJB». 

<tO s S«:«fc-5-C«tt)i©*ffltt*3> hn-JU-T&Ci 

#r-t . WKjMjrtHtra c t tc <fc or >f*iaaB»K!^ 

S&ifi^HMtlBfcffSCiJ&JrtrS. 3 6icc©^Se 
3fci#iJ!§££f*£-<r&TJI«:, ife?6Kii«©*U>y- 
IH-C»ttJt*il0£8Mb. TW^b-r-SIB©* » a >S 
©fWW*#;fc-r. *fcfc«»5f[±i/c. «*i»±iT» 
j£©35»r jlS— ttfi«M4 3 > h o - ;u * B ffJ 4 0 fc * - 
ij<>^5 2- f*#*Sl*4©36*»*Hr». c create 
»»*itttllS*£(*£-r3T»£tt. §&fi$i*©Ji#S# 20 

^mm^cosm^mmmsx 5 0 %tu:, m$l< 

W7 0%«±££s!>€>C££gtfc>U »*i0tl 

tte-? 2 5 iK«afflasaaft«:#*L/r 
T»*»r©fiamafi*«5 0 0 a-^^ <g a u s s > « 

T4&*<fc5*cSfttt*i?-2 5©«H. S^iStR-T-S^S 
[0 02 5 ] ^SMBCCffifflr* S«tiSf&*£ or * 

fb^j. ^/B^fbi*?. ^usesfb^, mumttit&m* 30 

r&S, ^«fb^»iLrttWittf«{t*9 09<fcLt© 
a-TA'S*-, fl-riUS^". r-T;U5^-, g^fb^ -r 
IS, BMb^oA. tt^b-fey^A. a-lMfca*. 37>? 
a. ^{tf£*, W>#-^k BMb**>. -&rtb 
JiJR, IfcfbxX. Ktf^^f>, tNt&fra-V 
a. aHb*$*> BtfbMiS. b^^h^a. KltoJi' 

©SftWftWiLrtt, fe£fb**{: AKP-2 0, A 
K P - 3 0 , AKP-50. H1T-50, H i T - 1 40 
0 0. H#fb¥l*ttW : G5. G7, S-l. FBI 
XttSi! : T F - 1 0 0 . TF-120. TF-140. 
5SlIl:TTO-5 5. FT-1000. FT-2 
000, FTL-100. FTL-200, M-l, S 
-1. SN-10 0. ^iOIiS: ECT-52, S 
TT-4D. STT-30, STT-65C. Y-LO 
P, Y- LOP*»e>»6*l/co-^5r^ K Zlil 
«:T-1. 0*««t:NS-O. NS-3Y, NS- 
8Y&£#5£>tf <E>ft£. 

[0 02 6 ] *mHcM^i?tiZiJ-tf>-77yi>tL 50 



»if5-290353 
8 

tB*t^?haS(: BLACKPEARLS 200 
0. 1 3 0 0. 1 00 0. 90 0, 8 0 0. 8 8 0. 7 

oo. vulcan xc-72, -mimxmnm : 

#3 2 5 0 B. #9 5 0, #6 5 0 B. #9 7 0 B, # 
85 0B, 3>n>t'7*-#'>fil:CONDUCT 
EX SC. RAVEN 88 0 0. 8 0 0 0. 70 0 
0. 5 7 5 0. 5 2 5 0, 95 0 0, 2 1 0 0, 20 0 
0, 1800, 1500. 1255. 1250. T9S 

-#y7?vi> zakmh <tr ssjas l /c ^ . aunrc 
^7 MburttfliLrfc. *m©— gs^y^^r-r h 
fbb/cfc©*ffiJBLr*>rt>$;bft<,>. 

«ScLr4>3!»**>A«cl,^ Cft6©#-*>:7'5 5. 
r#£ 0 

[0 0 2 7] #f^C{gffl£;hS*£^riJ£ IT»^*£ 

*n©j»wsaaM»is. mm\mmm. m^-mmitm. mn 

S= $W^3fiffi)l§£Lrtt, HJXti&mBLIfi- 1 0 0 
~ 1 5 0 "C, 1000-200000. 
ffSKB10 00 0-l 00 0 00, S^S*^5 0 
~l 0 0 0«lg©4>©ra&6o co«t5«tWi0tB. 
^{bt'-;u, H&t-;k tf^-;ur;U3-;U. vn'zx 

*^u>, X^^x>. t-;i/X? 

Hi. *H=fA*«fflB*s**. ^®fbtt»})ig^fcti 
Slc.Mffifli<!:L-r«7xy-;H»Bi. x#*j^im. ?H 

y>u*>«fba«)i. ^^s>gffli. t;u 

JJg. ^'j3->B(fli, x^i/-*'J7S KWJIB. tf'J 

ixf junaii§ £ v r * - h v u ^ v -<d?m^ . 

-i< 'J x.x^Jlrf< 'J ^ 'J J v ->T* - h corns 

[0028] cfthcDmrnz^TumMmmmioy 

So jsfc. ^»i©«^»iB^ba!»Bi*fleffl-rsc£fcpj 
tbr&So cn6©«4*©»»*j*Koi,»r««HiB3 

6 2 -2 5 62 1 9#{C»HHClB«$nri»*. «±© 
4 0rigfbt'^;^)J|, Wbe-*BWe-iMBW. & 



(6) 

9 

i b t ' - frsm tr - ju^ - ^ r ;i/ a - ;H3ill§ . fef b t' 
4< it 1 ■? i/*>iii©a^*. s/c«cn 

6te#iJ y*>T*- h 4>©#*W6*1.5. 

* 9 u * >$H§©flSjg« ^'Jixwjou^, 
4< D x- -r;U# U £ >. # x-r jUjK x* r 
#i;9u*>. sjo;*-***- htf'j^ix*:^ #yx 

h>#y9u*>&£^©fc©#ffiffl-c*3. tctc 
^Lfcr^rcote^JWK-^^-c. .tofthfcftttttii io 

^tt*S*fc*«Cttig>BCCIt;o. COOM, SO, M. 
OS0 3 M, P = 0 (OM) , , 0-P = 0 (O 
M) i . <6U:«c-3#MB*3Rlll-T-. *fcttT;u*7«/& 
HtS«) . OH, NR ! . N* R 3 . Rttgfcft** 
3§) . Xit=*+->S. SH. CN, A«ct'*>F>jM«n4^^ 

MB 1 O^-l 0- J ^n>/g-C&9. Jff£l,<«l 0"' 

- i o - 6 *jt//g •?:•#> £„ 

[0 02 9] *S|BJ{cfflt» Ctl%<D%-&ffl<DM:& 20 

H48: VAGH, V 
YHH. VMCH, VAGF, VAGD. VROH, V 
YES, VYNC, VMCC. XYHL, XYSG, P 
KHH, PKHJ. PKHC, PKFE, Bffifb^lSI 
tti?:MPR-TA, MP R — T A 5 , MP R — T A 
L. MPR-TSN, MPR-TMF. MPR-TS. 

mp r - tm, vsutmm: iooow, dxso, 

DX8 1. DX82, DX8 3, B*-fe'*>aS! : MR 
110. MR 100. 400X1 10 A. ') V U 

^>ttS!i : i»!f7>N2 3 0 1 . N2302. N23 30 
04, AH$-f >+tttg : ^f-;«T-5 1 05. 
T-R3080, T-5201, 
0, D-210-80, ?UX*>6109, 720 
9, S#ittl!:^-fa>UR8200. UR8 3 0 
0, RV5 3 0, RV2 8 0, *BflHttt« : ?-(7i 
75>40 2 0, 5 0 2 0. 5 1 0 0. 5 3 0 0. 9 0 
20. 9022. 7020. HS-ffo&ftSS : MX 5 0 0 

4 . =#{t»stt» : -y->7-u> s p - 1 5 o . mnm± 

«:t5>F310. F2 1 OUZtt&tf HtlZ. 
[0 0 3 0 ] ^fll?r3E^i-r^^rBl)B('i, ®i§S»3[£^ 40 

ma< . — *w&icc<DtpiBimt>cpzgm2inx(,>z 

tm^Z intctitm-C *b I, > . coj; *> QcttflteftS 

±&m%mj]i5!t>z&>g&$>io , 2o-fe>?*7x ( c 

en t i p o i s e) W_bT*5C£#a$ L/(->. CC 
*HK£HJ&#©5fc. «)!SfiR»*««««^-C5 0»W 50 



#B8¥5-2 90 35 3 
10 

-Ckffto&O. C©H©ti}flliU-C«. EBWbffl. 5£ 

ffll^ci*ST-#^ 0 ip|fnS©J**R. MIE© J: 5 £c«g 
tt£«fc1*ft«t&EJW-hK«< f < . 1 m m 

JWT, 36{Cffl$U<W0. 5(im«Tt'J;U. ±Jlia 
L<»tltt©««tt»5KiL-CJ4» T- 
Fe.O, (x= 1. 33 — 1. 5). Co^&©t- 
Fe.O, (x = 1. 33-1. 5). Fe. Nigfc 

«c o ttmfrt-? *®&tt££8a*&5fcfc£'&*a©$+tK 
4>u<«fi!E#:©iK[- : f-^«ffl-rsci^r#s <) cne© 

*®ttf&*tctt. 3fJ£©7c*«J^«:A 1 , S i 

&m}±ffltet'-vffimm-?&ci:i>'czz. $/c. mm 

»»»j«¥©aawBjtt. «/m©si-rs©*^f*L/ 
<. tfc_hn©ieiaa©m^iL-cs*. mnmM&o. 

0 1—0. 30-v^^^xJl/(Maxwe 1 1) 

[0 0 3 1 ] *f6W©±»«tt»*Cfflt»6ll*IS^JW« 
®S£1*Mft5fc(C>rtU 5-5 0ltfi%©$5H, »*L<K 

1 0-3 0%(DEit'ffll»6n5. i§fbt*x;^|}fl|^ 

jnosfltett. 5-3011%, * u 9 u $ >mm&m 

l>4»6B2-2 011%. tf'J -fyS'T*- h«2~ 

2 ofis%©®H-ecn6€-fi^ifrffl^-s©*^$ t 

^KKW*- 5 0 - 1 0 0 °C, KWttOW 10 0-2 
0 0 0%. itWJC&^WO. 0 5- 1 0 k g/cm 2 . |if 
R*»0. 0 5-10 kg/cm 2 Wit/l>. 
©fi8Stffi»««£l*=»*>6<t*. ffiot. fe^Sija, $S 

*'^y>n-K *at»«-€-n«ii-©»j)i©«. 
ttJiJfcjBRR-rs^iHii©^*. *€>^»$fe 

tC^-xfc«afl|©^)IM#tt^ ^*^BKJ£ d &m-e&z. z 

[0 0 3 2 ] *»i(Cffll,^*'J ^V^T^-hiLr 
«, h U U >i?-f VS/T*- h. 4-4' -S^xxjU 

5-^^y>r*- h, o - h;u^^^y->r*-b. 
^y^T^-h^©-cy^T4.-hSI. */t. cn6© 

-ry^r*- mi#yr^3-ii'4©^jasi. 

-T y i^r * - h »©I8^K J; o -cafefiS o V y ->r 

- KSI©rf7BS2nr^-S.iSn a p€iL-'Cti. B^^WU 
20 30, 3D^-h 2 0 3 1, S'Jt*-hMR, 5 



u 

'J^-hMTL. ftBa?£ B D uttN : hD- 1 0 

2. #ir*- h D- 1 1 ON, 

*y * - A H L <0 . C *i6 5*54$ tctemiRfc 

liaise. jjnaejii<>ccffli>sc<t3wet*. 

[0 0 3 3 ] *HW©±HIBIii)l, H^fiBttJBCCfiHi;* 

t^Cimj. tb«ffi»»5~5 0 Om' /g, D 
BP«tefB10~4 00ml/100g, tt^SttS 
m At m — 3 0 0 m m m , p 0 , 1$A<^li0 . 

1-10%. ^;7MttO. l~lg/cc#iff£L 

<tl/r«*+#9 htt$g: BLACKPEARLS2 0 
00, 1 3 0 0. 1 0 0 0. 9 0 0. 8 0 0. 7 0 0. 
VULCANXC-72. ft*-#>tiJ5 : #8 0, # 
60. #55. #50. #35. =8{biSI*tt« : # 
2400B. #2300. #900. #1000. #3 20 
0, #4 0, #10B, n>D>t'T*-^>ttS^ : C 
ONDUCTEX SC. RAVEN 1 5 0, 5 0, 
4 0, 15 &<t"#*&f6ft£. ? ££#ft$! 

T4>, ltM©-^£?*7 7 W Mb 0/c& ©Soffit- T 

%mimj£ictt?2>m<Do. i-3o%tm>5ci*s 30 

«H»ifi«. flBfctttt^. §t^l$J±& £©»*#*»)> 

®. bp*;. TH^fei§a. w-z±mw!»m-c* 
©«*. a. tt*-*<fx. 

£B#±U ±Bi^Btce^S©^:ti,^-jK>^ ? 40 

[0034] *¥m<D±mmmm<<cm^hiriz>wm%i\t 

t/ttJ, <*fb$9 0%1-Xh©a -Trt/S:J\ /S-TJl'S 
?\ *ft*-f*. Btfbi'CiA, M^bHsy^A. a-BKfc 
§£, 37>£'A, Aia^'-Y T^&> K, SMbS*. gam 

*£££LT*-*6JW±©&ft©trt5W«Wa!* 50 
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&m or i> <fci>„ c n 6©p^S'Hc5*i^«^©fb^ 

X©M& 4WeSiJ5ffl^-&fc 9 , mi*©wg 

jwrt>tMww&*j£< ormm<DMmzt>tci*zcth 

Vti>o 9 yy'mmtO. 3~2g/cc, #7K^« 
0. 1-5%, PHB2-1 1, MIittl-3 0m 
! /g. *«»*U». *»W«CfflC>6*i*WWW©»tt 

mm, sm#. t^atc, ©<,>mr&jn,>#. ^t* 

BJ3KJm>6tt&WeS"J©:Rf*W&ffl£ LTB. fefeit^ 
ttSJ : AKP-20, AKP-30, AKP-50, H 
IT- 5 0. B^it^TMitm : G5, G7, S-l, 
FffllSItt^: 100ED, 140ED, «c£#*tf6 
tt£ = *|g^CCffl^6n-2>P^Sil»§ll-Cffi®, e*j<t 

A/HjfcfcT&s. c n 6 ©vf0Hk*> e. 0 ©*s^sij-c# 
tSMa l fc©^ . »tt«fe*44Hc mmux 

imffit l t7ti±-rz>wmmte$m/ loo/im 1 tit**?* 

[0 0 3 5 ] **WK««ffl3ti4as/jpffl|t LtB, ?B«t 

»si»±a&si. »»«b». piSBSft*. a^sto 
*>©*Hefflsn4. — mitf)^^. -mitz>?x 

7 7 ?*SS7*3-;k 

ju, r ^+ju«»j.x^*jj:ia t -e©r ju* u^Wft. 
T ;U + ;HS^x x -r ;b © r ;U * 'J , ^ >) 
7ii;l/i-f;k 7 7*^Wr-iu+;H6K^x^f->iu*i 
<fcO'-?-©T^^ »J^«ift % £S& 10-24 ©— Iftaitt 

*tottlO , *sJ:0'cn6©#ISt& (Li, Na, K, 
Cufti') 1^^12-2 2©— m, — ffi, H 

ffi. m, sffi. AiiTJt/3-ju (^lafnM^^^r 

4>. *fc#«kTt>T4>#>$fc>&<,M) . g<*^:i 2-2 
2©tjV3*^tju=j-ju. gtsSSfc 1 0 - 2 4 ©— i&a 

*»**>3Q:lO ige^ffc2— 1 2©— (i. — ffl. Hlffi. 0 

6 * ^fliJBSHx X f" )l £ Ittt&mmx- * y-JV^fclcty 

)ldr)ljL~*7-)l><DMmxX ; r)l>. ^JSIX8-2 2©fl§ 
ItftKrs F, ^^8-2 2 ©Uigurs >J&i'*ifi6ffl 
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y^K^Jk tu-om. 'js-Jim, vsvism, 

->k 'J^ht-zi^Jk 7>t FBVAt'* 

-K T>h KPv;Ub'i?> h 'JX7-7U- k tflW 

[0 03 6] $/c, T;U*U>**1M F^, y^-feU 10 
Fttflnft. ^©^-^>^MSttSiJ > W7S 

< . S 6 KSf * L. < » 1 0 %\HT-C$> £<, *J8WTffiffl 
3ftScn6©tMi#8iJ. l*ffiffit*S>ltt«IB-c-ecc>«H. 

[0037] *fc#!6i»rffl^6ftaijamffl©"r*<-c* 
fiStt^Sjfio i'oigri* l r 4> 

zms. mum®* t £ mmc * a 

ABB 3 ti & c n feattftuoffiAOT <t LttJ, B*ttflitt 

S3: NAA-102, NAA-415, NAA-31 
2, NAA-160, NAA-180, NAA-17 
4, NAA-175, NAA- 2 2 2, NAA-34, 
NAA-35, NAA-171, NAA-122, NA 
A-1'42. NAA-160, NAA-173K, tv 

^mitmsnm, naa-4 2, naa-4 4, 

SA, *f*>MA, *ft>AB, *?^>BB, 
^5->L-201, t-{5->L-2 0 2, * -f 5 - 
>S-2 0 2, ^^^>E-2 08, /^t>P-2 0 50 
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8, y^t>S-2 0 7, y-jf>K-2 04, vxtf 
>NS-202, y-t>NS-210, ^-*>HS 
-2 0 6, s~*>L-2 , s~*>S- 2 , >-^> 
S-4, S~*>0-2, y-3f>LP-2 OR. 
*>PP-40R, y^>SP-60R, s~*>0 
P-80R, /-^>OP-85R, y-*>LT-2 
21. /-t>ST-22 1, ^it>OT-221, 
t^^'JMB, y-t>DS-60, 7>>BF, 7 S 
>LG, ^tMI/X^T U- k ^Jl/^^U-h, x;l/ 
WSWtSSfcR: *IW>H*. tlr*tt«tt«: FA 
L-205. FAL-123, »rB*ffl<ktt» : xx ^ 
xjU-^LO. xjtyg^IPM, -9->V1f -Ylf-E4 
0 3 0. ffijll<b*a«: TA-3. KF-96, K F - 
96L. KF-96H, KF410. KF4 2 0, KF 
96 5, KF54. KF50, KF56. KF-90 
7, KF-85 1, X-2 2-8 1 9, X-22-8 2 
2, KF-90 5. KF-7 0 0, KF-3 9 3. KF 
-8 5 7, KF-8 6 0, KF-86 5, X-2 2-9 
80, KF-101, KF-102. KF-103, X 
-22-3710, X-22-3715, KF-91 
0, KF-3935, 7-r^->T-v-a^: T—*4 
FP, 7--7-f h'C, 7-^'J^CP, =y-i^^m 
JJittK: fat^TDO, B?»*ittttS!i : BA-4 1 
G, HMMi:7'O77>20 12E, x^-tf- 
JUPE6 1, ^« 5) lMS-400, -fn?hMO 
-2 0 0, >ft*'> l-DL-200, -^t^^DS- 
3 0 0, -/n^lDS- 1 000, -Y**?FDO- 
2 0 0&£'#s*tf6ft4. 

[0 0 3 8 ] *|feBJ-cffl^e>ftSWt8^»ffi.«©l:k$ 

jV. 7*a^-;y — ;k — ^y^f 

)\,7)lzi—>\/. 4 yy'u tMUTJL-ra — ;k 

■;>, i>^a;u--i>-i2>. ^cDia^b^b7K^. N. 
#5. Cti6W«BS«tt*i&rL.4> 1 o 0%|$#r«& 

cn6©Wtt3 0%t(T* i !l?Jl<, seccjj? 
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is-**?:;*?) %m^mi<D&'fc&z<htfz>> 
±.mimm<omm&>-< ? * - * <Dm^®m*m^3Emm 

SrXtf-S & £#-e©f?iJ £ L X & en -5 # C ft 6 © Wc 

[00 3 9 ] ^f^4^:f#(*©!ai4jl«i)<!:S^fSiJCC/< * * 
3- H®£KW-C&a>£:b£tt,>„ C©J?#B0. 1-2 
Mm, Jtf$L,<«0. 3~1. 0Mmr'*S, Cil6© 
T^OII. *v tr^t- hJiB&*D©k©#<£fflr£&,, 10 
*#EIHK: flit > P> ft £#{&tt£8M*B* Ux^U>fU7 

A*. ^'JtU7^I. -fc;UP-X b 'JT-fef-- K 
k jKUTSF. #'J^SF. tfVTS 

Mil, g^ffi, BfcttMa. )5:i*4*JC&-)rfeIl». * 

¥fel*Mffl3^0. 0 3ym«T, *f$b<«0. 0 2 20 
MmJWT. 3 6tafS L< «0. 0 1 MmJirF©fc>©£ 

6©? A WliUr«Ca, Si. Ti^ 

7^f^rrfiJ©F-5fBW« : *L<«5~5 0kg/mm 30 
2 . f--:/i|I#ft©F-5filB£?£t,<B3-3 0 kg 
/mm 2 T-ab "5 , f — ^'S^ffiJ© F - 5 ffi#sf - - 7'ifg 
]£fr©F - 5 ffij:«5 ]*(,>©#— fi2G«rC&&#. iffiCifi* 
(6j©3£g£i«< -r*!^K7^*Si #li^©PM0T-i&l^ 

[ 0 0 4 0 ] x. #56&3d#f*©7— ^f*raj*5«fc^ 

tl^lfil© 1 0 0 °C 3 o ftx<Dm&w&\m * L < « 3 % 
«T. 3e>{C»*0<ttl . 5%JWT. 8 0*C3 0^t 

0. 596«Tt?**. «Wf«ttttPr7?|fijifc5~l 0 0 
kg/mm ! , 00-2 000 kg/mm ! 40 

6 ©IS© hm acciM! tc £ i; r Ri* fcatexffife 6 a 
s„ <a * ©xg«-^n-en 2 skjm±k: *>3&»nr i>r & 

^St>«l». £fc. <i^©J^*4?:2-oJa±©Xer-^ 

smces. »«txe. #tfcaw>tefl»SE©fctf>©s£x 50 
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U x & A U x i> J: 1 ». 

[oo4i] -4zmw<Dgff)zmm-??>tt)t>iciz> s&k© 
o*»w©?ittaiaeaM*©jB(,»B r znz> c t&x& 

i IS ^j?J©f ^ r g fc B* ©-SP ( tc tc L £$6&m 

©3 o%&L±j>w$ ia>> *s<kv ! ®mmij£ 1 o oawc 
#to i 5-5 o Qmwmmxmmttmzti&o cne© 
jBW«ai©i¥iiBK:oc»r««NSiiia6 2-264722 
-ft. nmvse 2 -2 3 6 8 7 2-^(ctet!tsnro.5 0 3 

F. tfVTS K. ^V-CS FT 5 K^©W^t4©*S ^ 

MfflT2.Ci4>-r^S„ J&IfiKB, tt£L<U7 0°C 
feLk . 3 e (Cif * L < « 8 0 -C&.±X * S . ^JI^3 B» 
SKB200 kg/cm, 3 6tcW* L < tt 3 0 0 k 
g/cmJtLk-C*»3. ^©iilS«2 0m/^-iyX7 0 0 
m/^T©i5Hrab€» 0 

[0042] *m}<D®Mnmmte<D±m%mmwto£ 

!>'-£©&*t®©S U S 4 2 0 J 4C^-r-S®M^t«WS 
L<«0. 5«T, 3etC0. 3tiT. «ffiSWJgJn« 
ff* b< « 1 0" s - 1 0- 12 t-A/sq. XilfB$*Jl 

©o. $%wvx<?m&mi*7£tfjjfo. mjpfati>vt& 

KBl 00~2000k g/mra' . ifW^JSBWS 
L<«l-30kg/cm 2 , ®«faii«<*©5*14^B 
7£tf#fr. * t<«100~1500k 

?/m' , »iOOT3»*l/<B0. 5%WT, 10 

o x;jyT©*6«>4»arT?<zH»ioai*«fiF* o < « 1 % 

<«0. 1%«T-C*5„ ±SI3«»4itcd*n5»S 
MJiffSKBlOOmg/m' «T, 36CCSf^L- 
<ttlOmg/m ! WTT-cfeO, ±aiB^e(C^*tiS 

[0 04 3] *»3WWT &S»^B. <t t tcs? $ o < » 

3 o ^a%«r. $ etcjf * l < « 1 o ^m%&rfx-^ 
5o *»w©»«aE«aa*©SB-ccn6©«fiH*tt* 

W*«. XHie§i)l©#f±* i 5:i«< L, *fflW:5vf4£ft 
XS-tfSiPI^KTJS • tflIB)B©9|ltt**±)BISE«B«t 

d<s< l xmsmBM&ay^ -> f^©s/c o < r * 

fifnfi&5£#0. 0 1-0. 307?^^)! 
JU (Max we 1 1 ) i«c*J: 5 3&fi8tt«»«€:*ttt? 

jpiiW&Kji. mB©aos»ii. Bfii±©wH**r4 

h©W3»-C«^*-5l>BI5ll^«:T 
Jf. Will. iJB^RJfTi^R* 1 **. C©«fc5«t = 
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[0 044] (1) #&BB 1 -34663^-, «f&B8 1 
-46 1 8 6-§\ 1#Bi§B35 8- 1 0 9 1 6 2-5f. IfKJBS 
6 0 -2 3 8 1 7 9#. ^¥2 -2 6 5 6 72^ ^ 
Hi1B36 3 - 2 0 0 6 9 ^tC^S n&WffflXI^DEE 
Sx^X h;L—i?3>^Kg*3-&3fe^-C^Ji^^* 

(2) 4$mB35 8 - 1 0 9 1 6 2#. WUVBQ 3-88 
0 8 0^. W2 - 1 7 97 1f. «fBM*2-2 6 5 

6 7 2^K^3ft&roi$2JBm^ffl3a#{ttll]ffiS*i» 10 

(3) JbBCO tC7*Ltt2£am<D%.ft»MI£$l<DX.5>X h 

(4) ?I»tt30«*^©!Wi-C- *W«:ffll»6tirir>*y 
7t7if, ^u-K^flf, >*v>?Tv-? 

rrji*afe^L. ±iaci) tc7nofc&to0d©3«iffl3tts 20 
[0045] 5 ©«i6*i».ifcT *fc» 

KB. &MB86 2-9 5 1 74 ^^¥2 - 2 3 6 9 
6 8^Kgf§^3*irt>£<fc5&:#&KJ:9^§SgftSB 

m\nmt Lt«, ^(*©s:^fflflpKc i o«±©7k 
i». rm. tpmm> ±io^<ifeiiKffs*i, 

«tt(*»tft*KS*ns«BB^*-!i<>. Wig 40 
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EMMS. *tf14*iigT0. ^#S©«6miB$»8l#ic§ifla 

ftmoyjtm&mws^mt. ^»M©©f4®*ns« 
±r#jR-c«teJc$n'ri^©{c?FtL. *&?&M©ffi4Jf&c 

m<D®m£ . $ e> tc & © <t % & . 

[0 046] 

±^i©=@*^HStt3^f<*{c^-r&©r, mifeTe 

r»JHfcr#6/cWr&< . Tllrt©M£l&5frcJ:9i!if 
ie±»©*ffi14*3> hn-;UL/c0. !SmiBIS^{*© 

#r&S 0 X. «Ffa#JB3&f5* «? htt»"C^a<i6* 
M«> ±JB£§fc?&J&SOfcSL C©#»*s*Wffc©«« 
r. HUiB±JSK$S tl55S«tt»*©5>Sc < i t— g|S*» 

mriB^raiiatc. si^i^^cfc^cciB^^fflsn-s©^, 

Satt«©WIWt3&^j8-C*4 ift{c«tttt^-©|B|fij*iJ» 

swk-c * c ©a»«cieiai«*%iet o &** 

JI©II{t£"5Jf)&£-rS£>©r*-?r, "ris Z )\,m^<D 
i^K©IE®*l£©»tt*l6Lh3-e. i^iitH^©(fil±<b 

i^K:SB$F a iiai* ; S:^Kt-^amfa^<*Rj>''e©i{ 

[0 04 7 ] 

«T. **M©**WII«l«{c<fc03|K|»H© 

sa**«fco— BHB»«:-r*c4*s-c**. Tarn mm 
a* sects. ^ffife^iKsy 5 ^^*©*^*^. 
TSBitB^^8fciWi&*&*#--;u s Mcxnn l o . 

5B*IW«£#i*0rSMi«A. B, C. D. E&9HS0 

[0 04 8 ] 
C*l ] 
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Fe/Zn/Ni (92:4:4 ©Sfiit.) t&jfc 
Cg&#fS)©¥*S)1&«0. 2 0 vm(D§\W&¥^ 
Sto/S$6it= 1 0 N &L&ij] 1 6 0 0 JcyUX-r y K) 


3 


0 0 USSR 


(&fi-£rJt 8 7:13. 4 0 0 ) 




3 0 ItSSfl 


3l@tt*7 - *' > (^M^-th-l' X 0 . 0 5/tm) 




2 OfifigB 


*'i7; h'mU (7;>ffi3 0 0 ) 




1 5 MSP 






6 MSB 






3IM 




3 


o o m&m 




3 0 0 MSfS 


n - ~f9 J -)V 


1 


0 0 SfiStf 



fct'TO. 9po i s e4$L/:o 



[0 04 9] 



[82] 
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mi&m b 


Fe/Zn/Ni ( 9 2 : 4 : 4 CDMSit) 
^&/5®$fcJt = 6 x tH&j] 1 6 0 0 J^JUXy- v K) 


3 0 Olil 

V V V JTtSi -B^ Ml* 


(*fi£it 8 7:13, S^-S 4 0 0 ) 
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